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■WIBELESS TELE6BAFHT. 
The discoveries and inventions of Nikola Tesla have 
excited much interest in the scientific world, and, not- 
withstanding the fact that he has been very reticent 
regarding his achievements and prospective improve- 
ments, hints of his purposes liave been dropped occa- 
sionally ; SO that so much of the public as is interested 
in him or his discoveries has been able to form a fair 
idea of the nature of his work. His inventions in the 
line of alternating current generators and motors are 
now well known, but his experiments in currents of 
high frequency and high potential are not so familiar. 
Very recently Mr. Tesla has announced that he has 
completed his wireless telegraph to such an extent as 
to permit of telegraphy through the earth for a dis- 
tance of 20 miles or more, and his experiments satisfy 
him of the feasibility of wireless telegraphy on a much 
more extended scale. In fact, he aims at nothing less 
than the establishment of a system of telegraphy that 
shall include the whole earth, and by which items of 
news may be distributed from one political or commer- 
cial center to every other such center throughout the 
world. This, Mr. Tesla claims, is possible without the 
interference of one set of signals with another. 

He has constructed and tested both transmitting and 
receiving apparatus, and has found that a surprisingly 
small expenditure of energy is required. It is impossi- 
ble at this writing to- secure details of the apparatus, 
but it is known that he utilizes the static equilibrium 
of the earth. This he disturbs at one point, making 
signals which can be distinguished at one or more dis- 
tant points. 

In his earlier experiments in high frequency currents 
Mr. Tesla attained a frequency of 10,000 per second ; 
now 2,000,000 oscillations per second is not deemed ex- 
traordinary. It is said that the success of the system 
is assured, but he will not come before the public until 
every detail is completed. It is understood that the 
transmission of power from place to place by means of 
a similar system is contemplated. 

While Mr. Tesla has been wrestling with this great 
problem in this country, Mr. Marconi, a young Anglo- 
Italian, has been working on the same line in England 
under the direction of Mr. Preece. It is reported that 
Mr. Preece has succeeded in telegraphing with cer- 
tainty and sufficient rapidity from Penarth to Weston- 
super-Mare, a distance across the water of seven or 
eight miles, without wires, and it is believed that this 
distance can be greatly extended. 

It is said by The Engineer that the apparatus devised 
by Marconi is extremely ingenious, and has for its ob- 
ject the getting out of the Hertzian vibrations suffi- 
cient work for telegraphic purposes. The apparatus 
comprises a transmitter and receiver. The former 
consists mainly of a small Ruhmkorff induction coil ex- 
cited by a couple of battery cells. The secondary or 
high tension wires terminate each in a metallic ball.- 
Between the two balls is placed a cubical box contain- 
ing oil. In the opposite sides of the box are fixed two 
brass balls, oiltight, so that one-half of each ball is 
in the oil in the box and the other half outside of the 
box. The balls do not touch. The whole arrangement 
has been designed by an Italian professor, Riglii. On 
sending a current through the induction coil, Hertzian 
vibrations are set up in the balls and communicated to 
the ether. The oil has a peculiar effect, acting as a 
species of brake, the rapidity of the wave vibrations 
being only about one-half of that stated by Dr. Lodge. 
These vibratioris are then given off into space all 
around in every direction. So far as known, nothing 
save metals appears to be opaque to them, and here, 
therefore, we have an analogy with the Roentgen ray. 
Marconi's receiver consists of a tube about J^ of an 
inch in diameter and 3 inches long, in which are two 
silver plugs terminating in wires, the ends of which 
are soldered to the silver plugs. The wires are fused 
into the glass. The tube is exhausted to a near ap- 
proach to absolute vacuum. The faces of the two sil- 
ver plugs are very close to each other, and the space 
between is filled up with an impalpable metallic dust. 
On the nature of this dust much depends. It must 
suffice to say that there are in it three constituents, 
one of which is nickel. Under ordinary conditions 
this powder will not conduct electricity, save feebly. 
Its resistance is very high. If a Hertzian ray falls on 
the little tube, the dust is polarized like the filings in 
a Hughes test tube, and the powder becomes a con- 
ductor. It will be seen at once that we have here a 
make and break which can be acted on from a distance, 
and an ordinary Morse sounder does the rest. But 
matters, after all, are not quite so simple. It is 
easy to dispatch into space Hertzian waves at inter- 
vals corresponding to dots and dashes, but the powder 
in the receiver, once polarized, remains polarized. To 
get over this obstacle, a tiny hammer is so arranged 
that, the moment a current passes through the tube, 
the hammer taps the side of the tube and depolarizes 
the powder ready for the next signal. 

There is nothing in common between ethereal or 
wireless telegraphy and telegraphy by induction; the 
phenomena are wholly distinct. The Hertzian radi- 
ance is akin to light, and the polarization of the pow- 
der in the receiver finds its analogue in the molecu- 



lar change which is wrought by light in a sensitized 
plate. 
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DIBECT CONVEBSION OF HEAT INTO ELECTBICITT. 

Mr. H. Barringer Cox lately delivered a lecture be- 
fore the New York Electrical Society, on the direct 
conversion of heat into electricity. The lecturer has 
recently commenced in England the manufacture of 
thermopiles on a commercial scale. These thermopiles 
are designed to give a large current output without 
regard to voltage, and with the least possible expendi- 
ture of heat. Another important feature of the pile is 
the peculiar construction of the junction of the mem- 
bers of the elements, by which rapid deterioration at 
the junction is avoided. 

The element is formed of a~casting composed of an 
alloy of antimony 2 parts, zinc 1 part, and a thin strip 
of copper connecting the inner end of one casting with 
the outer end of another. The junction is effected by 
casting the alloy on the ends of the copper strips at a 
high temperature and under pressure, thus causing 
the alloy to unite with the copper, forming a graduated 
alloy without any line of demarkation between the 
copper and the alloy. 

In the ordinary thermopile the junction is at the 
surface, and the transmission from metal to metal is 
abrupt. This form has been considered very effective. 
Mr. Cox has found that this is a mistake, and that by 
utilizing the graduated junction according to his inven- 
tion, most of the imperfections of the thermopile are 
avoided. 



FAIKT AS A FBOTECTION TO METALLIC STBUCTUBES. 

The Department of Public Works of New York City 
is about to carry out a test of the preserving qualities 
of various kinds of paint which will be of the greatest 
interest to all engineers and builders, and should pro- 
vide them with some much needed data. The experi- 
ments are to be made on a massive steel viaduct which 
carries One Hundred and Fifty-fifth Street across the 
elevated tracks of the Manhattan Railway Company. 
The test is to be carried out in a thoroughly scientific and 
practical manner, and great care will be taken to shut 
out any disturbing element which might affect the 
value of the results. A tight board roof will be built 
beneath the viaduct to shield it from the smoke of the 
locomotives. The first operation will be to clean off 
all the old paint and rust by means of the sand blast, 
and this will be done until the surface of the metal 
presents a clean and bright appearance. The paint 
will be put on within three hours from the time the 
cleaning is finished. 

The various manufacturers will be invited to tender 
bids and provide specimens of their paints, and these 
samples will be used in painting the structure. The 
precautions which are being taken will insure that the 
different varieties of paints will have the same oppor- 
tunities to show their good qualities, and the results 
will be watched with close attention by those who are 
responsible for the erection and preservation of all 
classes of structural steel and ironwork. 
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OBEAT PASSENOEB STATIONS OF THE UNITED STATES. 
The time has gone by when it could be said that the 
passenger stations of the great American railroad sys- 
tem were unworthy of the size and wealth of roads 
which they accommodated. It is true that previous to 
the present decade the provision of terminal accommo- 
dation had not kept pace with the extraordinary 
growth of the railroads, and any visitor to our shores 
was apt to be greatly disappointed at the insignificant 
terminal structures through which he was introduced 
to our world-renowned system of railroads. There was 
one notable exception, as far as New York was con- 
cerned, in the case of the Grand Central station, at 
Forty-second Street — a building which, after a quarter 
of a century of existence, still ranks as one of the larg- 
est buildings of its kind in the world. The past few 
years, however, have witnessed the construction of a 
series of truly magnificent stations, which for size, 
accommodation, and artistic effect are unrivaled by 
anything abroad. Among the most notable of these 
are the Broad Street station of the Pennsylvania Rail- 
road, with its great arched span of 300 feet, total length 
of 592 feet, and accommodation for 16 tracks. The 
Philadelphia and Reading Railroad terminal station in 
the same city is not so wide, being only 260 feet, and it 
accommodates two tracks less, but it is remarkable for 
its enormous length of 800 feet. A considerably larger 
structure is the North Union station at Boston, which 
covers 23 parallel tracks, is 460 feet wide and 500 feet in 
length. This, again, is greatly surpassed by the Union 
station at St. Louis, which easily takes rank as the 
largest structure of the kind in the world. It is 600 
feet in width, 630 feet in length and accommodates 30 
tracks. The dimensions given above are for the train 
sheds alone, and do not include the waiting rooms and 
office buildings. The St. Louis station, however, will 
be eclipsed in size by the South Terminal station at 
Boston, which is to provide for 28 tracks under a roof 
which will be 650 feet wide and 710 feet long. From 
these figures it can be seen that it will take 10!^ acres 
to accommodate the train shed alone. 
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THE LONDON BLACKWALL TUNNEL. 

On the 23d of May last this latest example of shield 
driven tunnels was dedicated for public travel in 
London, in the presence of their Royal Highnesses the 
Prince and Princess of Wales, and the London County 
Council and other dignitaries. We are indebted to Mr. 
Maurice Fitziuaurice, one of the resident engineers, for a 
pamphlet giving a brief description of the tunnel. 

It appears in London there are very few free bridges 
across the Thames. This tunnel built under the 
Thames is the only free crossing between the Tower 
Bridge and the Woolwich Free Ferry, a distance of 
nearly nine miles, and will be largely used because of 
the large population of London east of the London 
Bridge. The tunnel is constructed of iron plates 
bolted together, lined on the inner surface with white 
glazed brick, and has an external diameter of 37 feet — 
one of the largest shield driven tunnels ever built. 
The roadway inside is 16 feet wide, with head room 
above the center of 17 feet 6 inches. On each side are 
footpaths for pedestrians. Under the roadway is a 
space reserved for sewers, gas and water pipes. 

The tunnel proper is 6,300 feet long and is lighted 
throughout by electricity brilliantly enough so that a 
newspaper can easily be read in any portion. 

In the Scientific American Supplement, No. 
1025, is illustrated the great hydraulic steel shield used 
in the building of the tunnel under the banks and 
the bed of the river. Several unusual difficulties were 
encountered, one being the giving way of the river 
bed above the shield and letting in the water. This 
was prevented or overcome in a measure by dumping 
clay soil into the river over the path of the shield, 
which kept the bed compact. After the tunnel was 
finished the extra layer of clay on the bed was dredged 
out. Compressed air was also used in the front section 
of the shield to drive back the water and protect the 
workmen during the excavation, especially in tunnel- 
ing through a gravel soil. A transverse steel partition 
provided with several doors in the front portion 
formed a watertight bulkhead in an emergency, the 
earth being shoveled through the different doors as 
occasion required. 

On driving the shield (weighing 350 tons) forward by 
hydraulic rams, the enormous water pressure of two 
and three-quarter tons to the square inch was used, 
and at times it was over 5,000 tons. The portion of 
the tunnel under the river was built in one year, or at 
an average rate of 100 feet per month. The total cost 
was a trifle over $4,000,000. Another important fact is 
that .the entire work was completed within the original 
estimate, or contract tender. A summary of the ma- 
terials used is as follows : Cast iron, 17,000 tons ; bricks, 
7,000,000 ; white glazed tiles, 1,000,000 ; cement, 20,000 
tons; concrete, 110,000 tons; asphalt, 5 acres; electric 
light cables, 13 miles ; earth excavated, 500,000 tons. 

There is no question but what the tunnel will be of 
great utility to the population of London, and the 
council, promoters and engineers deserve great credit for 
their perseverance in pushing the work to completion. 



aster; but on closer examination two circumstances 
were noted which rendered this very improbable. For 
in the first place the breaking strength of the ropes 
was fully seven times greater than the combined 
weight of the car and its load — about 3,700 pounds — 
and moreover the ropes were both found to be in excel- 
lent condition at the point of rupture. One of these 
had been in service eight or nine months and the other 
about eighteen months, the life of a rope subject to 
such service as these being from three to five years. 
Another consideration which makes it impossible that 
the ropes failed from the direct pull of the car is the 
fact that when the latter commenced to fall there were 
six or seven turns of the rope wound upon the drum 
between the point of subsequent rupture and the point 
at which the rope left the drum and ascended the ele- 
vator shaft. Even when the car was on the sub-base- 
ment fioor there were one and a half turns on the 
drum, and hence a considerable amount of the strain 
would be transferred by friction to the drum and would 
never reach the rope at the point of rupture. 

If it was not the failure of the ropes, what caused the 
fall of the car ? The theory accepted by the engineer 
is that it was due to slipping of the belt which connects 
the engine shaft and the drum, and that this was 
caused by a heavy load combined with awkward hand- 
ling. By reference to the accompanying sketch of the 
hoisting engine, a McAdams & Cartwright machine, it 
will be seen that the drum. A, is driven by a belt from 
the pulley, B, on the crank shaft of a two cylinder 
vertical engine. The tension of the belt is regulated 
by the deadweight of an idler or belt tightener, C, 
which is carried by a couple of arms hinged to the 
crank shaft. The hand ropes, F, leading through the 
car pass over a "shipper" pulley, G, on whose shaft 
is a gear wheel which operates a horizontal rack on 



FALL OF AN ELEVATOB IN THE POST OFFICE 
BUILDING, NEW YOBK. 
The fall of a freight elevator last week in the general 
post office. New York, is one of those cases of failure 
which possess a special interest for the mechanical 
engineer. By the courtesy of Lieut. A. B. Fry, Chief 
Engineer and Superintendent of Repairs, United States 
Buildings, New York, we have examined the elevator 
and are enabled to present our readers with an out- 
line sketch of the hoisting machinery and a detailed 
account of the causes which led up to the accident. 

The elevator, which is located on the Park Row side 
of the building and near the northeast corner, is one 
of two duplicate elevators which are used for carrying 
freight, mails, and post office employes. It runs from 
the basement to the top floor. On the morning in 
question it started from the basement with 1,500 pounds 
of plaster in bags, two laborers, a post office employe, 
and the elevator man — a total estimated load of about 
3,150 pounds. A stop was made at what is known as 
" the gallery," the first landing above the ground floor, 
and here two. more railway mail clerks entered the 
car. The elevator man pulled the shipper rope for a 
further ascent, when the car almost instantly fell to 
the bottom of the shaft. On striking it rebounded, 
according to some of the occupants as high as five feet, 
and according to others only a foot or two. The two 
hoisting ropes, which broke at the drum, then ran 
up over the top sheave and fell upon the car. All the 
occupants were more or less seriously injured by the 
drop of forty feet and by the falling of the steel ropes 
upon them. 

At the time of the accident there was a live load of 
about 3,400 pounds on the car, and it was naturally sup- 
posed that the strain had proved too much either for 
the ropes or some part of the overhead gear or hoisting 
engine. An examination of the wreck showed that the 
overhead gear and the hoisting machinery were intact, 
but that the two ^ inch steel ropes had parted at a point 
about 14 inches from the clamps which fastened them 
to the drum. At first sight it looked as though this 
rupture of the ropes was the direct cause of the dis- 




SKETCH OF POST OFFICE ELEVATOB HOISTING 
ENGINE. 

the valve stem of the engine. Attached to the same 
shaft is a cam which lifts a weighted arm when 
steam is admitted to the engine and releases the 
strap brake, H. A separate check rope is also provided 
by which the brake can be thrown full on in cases of 
emergency — which latter device, unfortunately, the 
operator failed to apply when the car started to fall. 
Another powerful brake, K, is provided, which is 
brought automatically into action if the belt should 
carry away, in which case it would be set hard against 
the pulley by the fall of the idler. 

Regarding the slipping of the belt and the conse- 
quent fall of the car, it must be remembered that the lat- 
ter is not counterbalanced, and, consequently, when the 
brake, H, is raised there is nothing to prevent the car 
from falling but the belt friction. It has been found 
by careful test that by suddenly jerking the hand 
ropes and giving the engine a full feed of steam, the 
sudden start of the pulley, B, especially with a heavy 
load, will throw the idler clear of the belt into the po- 
sition, D, shown by dotted lines. This slacks the belt 
and leaves the drum momentarily free to unwind. 
Under average moderate loads the jump of the idler 
is small, and scarcely sufficient to affect the action 
of the belt ; but on this occasion, when the load was 
exceptionally heavy, it is supposed that the operator 
instinctively gave a heavy pull at the hand rope and 
threw the idler high enough to allow the car time to 
commence its descent. By the time it fell upon the 
belt again the car would have acquired great mo- 
mentum and the idler would simply rebound from the 
belt. Practically the only check upon the descent of 
the car would be that due to the friction and the 
inertia of the drum, which weighs about 600 pounds, 
and the velocity of the car, which, as we have said, 
was not counterbalanced, would be very nearly 
that due to its falling freely through a space of 40 
feet. By the time it reached the bottom of the shaft 
the ropes were unwound from the drum, and the 
braised appearance of the strands at the break indi- 



cate that they were entangled and cut through either 
at the first descent or on the rebound of the car. 

It is evident that, whether this is the true explana- 
tion of the disaster or not (and it is quite compatible 
with the facts and subsequent tests), the weak point in 
this system of elevator lies in the uncertain nature of 
the tension on the belt. The defect can be remedied 
by inserting a stiff coil spring between the idler and 
the engine frame, as shown in dotted lines in the 
sketch. This is to be done in the case of the two en- 
gines at the post office, and it is a precaution that 
should be adopted as a measure of safety in the case of 
all hoisting engines that are operated on this plan. 



DEATH OF ALVAN G. CLABK. 

Alvan G. Clark, the famous telescope lens maker 
and astronomer, died suddenly of apoplexy at his 
home at Cambridge, Mass., on June 9. Mr. Clark had 
returned from Chicago two weeks before, after placing 
the famous objective in position in the great telescope 
tube at the Yerkes Observatory, at Williams Bay, Wis. 
A short time before the trip he had a slight stroke of 
paralysis, but recovered in a few days. 

Mr. Clark will be the last of the famous lens makers. 
He was born at Fall River, Mass., in 1833. After a 
grammar school education he became associated with 
his father and brother in the manufacture of tele- 
scopes, the factory being at Cambridgeport, Mass. 
When Alvan Clark, the founder of the firm of Alvan 
Clark & Sons, died in 1887, just after the firm had com- 
pleted the great telescope lenses for the Lick Observa- 
tory, Alvan Graham Clark became the head of the 
firm. Among the lenses completed under his super- 
vision was the 36 inch lens in the Naval Observatory at 
Washington and the 30 inch refractor for the Imperial 
Russian Observatory. For the latter work Mr. Clark 
was decorated by the Czar. The most important ob- 
jective which Mr. Clark ever undertook was the lens 
for the great telescope of the Yerkes Observatory. 
This is the greatest refracting telescope ever made, the 
lens being 40 inches in diameter and the focal length 
64 feet. The cost of the lens and fittings was about 
$65,000. 

Mr. Clark was also an astronomer of high standing. 
In 1870 he accompanied the total eclipse expedition to 
Jerez, Spain, and he was a member of a similar expe- 
dition to Wyoming, in 1878. He discovered fourteen 
double stars, including the companion to Sirius, for 
which a gold medal was given to him by the French 
Academy of Sciences. 



KITES AS AN AID TO DISCOVEBY. 

Prof. William Libby, Jr., of Princeton University, is 
about to undertake a unique exploring expedition, 
with a party of six. They expect to leave New York 
the first week in July, for Albuquerque, New Mexico. 
In the vicinity of this place rises from the alkali plains 
to a height of more than 700 feet a "mesa" or table- 
land of sandstone. The top of this has never been ex- 
plored by white men, because the almost perpendicu- 
lar walls make its summit inaccessible even to the most 
experienced mountain climbers. To students of archse- 
ology and anthropology, this tableland possesses great 
interest, because of the belief that it was once the home 
of a race of cliff dwellers. Articles of pottery have 
fallen from the top of the " mesa," so this belief seems 
reasonable. Prof. Libby and his party intend to ex- 
plore the tableland, if it is a possible thing. 

They will remain in camp at its base until they are 
either successful or are convinced that their endeavors 
are useless. They intend to avail themselves of sev- 
eral devices to reach the top. The first idea of Prof. 
Libby was to take a mortar with the expedition, and 
shoot a line over the "mesa" at its narrowest point, 
where it is only a few yards wide, the method being 
very similar to that adopted by the life-saving serv- 
ice. Recently, Prof. Libby became impressed with 
the utility of Mr. Eddy's kites, and the professor has 
visited Mr. Eddy relative to the matter. Prof. Libby 
will have material for a dozen of Mr. Eddy's kites pre- 
pared. They will be constructed for use in the ex- 
tremely light winds prevalent in the vicinity of the lone 
tableland. He will ship the mortar, cables and other 
equipments for the expedition. If the cable can be 
successfully hauled over the "mesa's" summit the party 
will rig a boatswain's chair on the cable, and thus be 
able to ascend to the top of the tableland. 



STATUBE AND WEIGHT. 

These anthropological elements are discussed in a 
highly satisfactory manner by Dr. Buschan, of Stettin, 
editor of the Centralblatt fUr Anthropologic, in the 
" Real Encyclopadie der Gesammten Heilkunde," now 
publishing in Berlm. 

In America no tribe is mentioned with an average 
under 160. The tallest are undoubtedly American, 
some (doubtful) Caribs of the Orinoco at 1 '84 and the 
Tehuelche of Patagonia at 1'78. 

The article on the weight gives abundant informa- 
tion about the relative weight of the brain and other 
organs. 

Both articles contain a very complete bibliography 
of the recent scientific literature of the subjects. 
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THE NEW TWIN SCREW EXPBE8S STEAH8HIFS 
THE NOBTH OEBMAN LLOYD COHPANY. 



OF 



are double enders. In addition to the vast machinery 
described above, there are in the engine and boiler 

The year 1897 will be memorable in the history of the rooms a large number of pumps and auxiliary engines, 
North German Lloyd Steamship Company and will in which are included four large dynamos for electric 
mark a decided advance in the development of trans- 1 lighting, a refrigerator pump, four powerful centrifu- 
atlantic travel ; for at no period has any of 
the great steamship companies accomplished 
or even approached the feat of adding six 
lirst-class passenger steamers to its fleet in 
a single year. The performance is the more 
remarkable when we bear in mind that 
four of these ships are of over 10,000 tons 
register and between 500 and 600 feet long, 
and that two of them are to be over 600 feet 
in length and to show a speed of 22 knots 
on their trial. Moreover, if the calculations 
of her designer are correct, the queen of the 
new fleet will be the fastest as well as the 
largest steamer on the seas, and will enable 
her owners to hold the much coveted 
"blue ribbon" of the Atlantic until a suc- 
cessful competitor shall be launched by some 
other line. 

The four boats of 10,600 tons and 15 knots 
speed will belong to what is known as " the 
Twin Screw Passenger Service of the North 
German Lloyd." The boats of this service 
combine great cargo-carrying capacity with 
a considerable accommodation for passen- 
gers, and although the speed is moderate, 
the service and general provisions for the 
comfort of the passengers are fully up to the 
first-class standard. The other two boats of 
the six are practically sister ships, the speed, 
horse power and accommodation being 
identical. The larger boat will be known as 
Kaiser Wilhelin der Grosse, and it is 
promised that she will surpass the boats 
that are now running on the Atlantic on 
every point of comparison. Her dimen- 
sions are as follows : Length over all, 649 
feet; beam, 66 feet ; depth, 43 feet ; displace- 
ment, 20,000 tons ; horse power, 28,000 : and 
speed, 22 knots. 

The motive power consists of two triple- 
expansion, four cylinder engines, each work- 
ing on four cranks. The diameter of the cylinders is 
as follows : High pressure cylinder, 52 inches ; inter- 
mediate cylinder, 895^ inches ; two low pressure cylin- 
ders, 96}4 inches. To secure a perfect balance the four 
cranks are set 100°, 100°, 100°, and 60°, the odd dimension 
being adopted to compensate for the lighter weight of 
the low pressure piston. This arrangement is known as 
the Schlick system, and it is said to show very excellent 
results. The propellers are constructed of bronze. 
They are 22 feet 3% inches in diameter, with a pitch of 
32 feet 10 inches, and each weighs 26 tons. The crank 
shafts and screw shafts are 24 inches in diameter. 
They were made at the famous Krupp establishment 
at Essen, and they are specially interesting as being 
constructed of nickel steel. The screw shafting is 198 
feet in length. 

The bedplate and framing is of east steel, and it will 
be noticed that the air pumps and condensers are not 
connected to the main engines. In conformity with 
the latest practice, these are operated by separate 
engines and are placed in the wings of the ship. The 
small engine seen at the forward end of the main 
engine is for turning over the cranks. There is also a 
separate engine for starting and reversing. The two 




THE FBAMINO OF THE KAISER FRIEDRICH 

gal pumps, two air pumps and many other compact 
machines which bring the total in the engine and 
boiler room alone up to forty-seven. In addition to 
these there are twenty-one engines located in various 
parts of the great ship, which are used for working the 
winches of the various cranes and hoists, and for ope- 
ratmg the capstans, hoisting the anchors and perform- 
ing the many operations connected with the berthing 
of an Atlantic liner. 

In the construction of the Kaiser Wilhelm der Grosse 
special attention has been paid to the question of safety, 
and it is reasonably concluded that she is not only un- 
sinkable, but proof against complete disablement. 
She is divided by 16 transverse bulkheads, specially 
braced and stiffened, extending in every case to the 
upper deck, and her bottom for the whole of her length 
is constructed on the cellular principle. Her great re- 
serve of flotation in case of collision, due to the above 
construction, is doubly assured by the enormous pump- 
ing capacity of the engine and boiler room plant. 
Should the plating be ruptured either by collision or 
grounding, it will be possible to connect a dozen power- 
ful pumps with the leaking compartment, whose com- 
bined efforts can discharge 3,000 tons of water from 



being disabled at the same time is very remote. In 
her general appearance, as in her size and speed, 
the new boat resembles the Campania and Lucania 
more than any other liner at present in service. She 
has the same straight stem, graceful sheer (slightly in- 
creased over that of the Cunard boats), and 
two pole masts placed well forward and well 
aft. The chief difference in the appearance 
of the ships will be in the smokestacks, the 
Campania having two of 20 feet diameter 
and the Kaiser Wilhelm four of 12 feet 2 
inches diameter, the former reaching to 120 
feet above the grate bars and the latter 106 
feet above the keel. Owing to the fact that 
the enormous size and height of the funnels 
in the Cunard boats somewhat dwarfs the 
other proportions of the ships, the palm for 
grace and beauty will probably be awarded 
to the new comer. 

The Kaiser Wilhelm was built in the yards 
of the Vulcan Shipbuilding Company, Ger- 
many. The launching took place on May 4 of 
this year, and she is scheduled to make her 
first trip to New York on September 4. 

By the courtesy of the North German 
Lloyd Company we are also enabled to pre- 
sent our readers with views showing the 
construction of the sister boat, the Kaiser 
Friedrich, which will be placed on the route 
shortly after the Kaiser Wilhelm. She is 
being built by F. Schichau, of Danzig, Ger- 
many, whose uniform success in the con- 
struction of high speed vessels is a guarantee 
that the contract mark of 22 knots will be 
easily reached. As we have already ex- 
plained, the Kaiser Friedrich is a sister ship 
only in point of passenger accommodation, 
engine power and speed, the Kaiser Wilhelm 
being of considerably greater displacement. 
For convenience of comparison the details 
of these boats are given in the same table 
with those of the Lucania, the new White 
Star liner Oceanic and the Great Eastern. 
On looking over the dimensions, horse 
power, etc., one is led to select the Kaiser 
Friedrich as being likely to show the greater 
speed of the two new boats. It will be noticed that, 
although the Kaiser Wilhelm is of a thousand tons 
greater displacement than the Lucania, she is to be 



Great Eastern . . . 

Lucania 

Kaiser Willielin. 
Kaiser Friedrich 
Oceanic ". , 



Length 
Over All. 

6-0 feet. 


Beam. 
83^ feet. 


Depth 


DU- 
placement. 


58teet. 


32,160 tons. 


620 " 


65H " 


43 " 


19,000 ■' 


649 " 


66 " 


43 " 


20,U00 " 


599 " 


d4 


41 " 


17,500 " 


T04 " 


68 


50 " 


25,000 " 



Horse | 
Power 



Sea 
Speed. 



I Knots. 

6,C00 11 

*30,(X)0 *2201 

28,000 22 

28,000 22 



* Trial horse power, 3-3,000 ; trial speed, 23J4 knots. 

furnished with two thousand less horse power. On 
the other hand, she is twenty-five feet longer on the 
water line (twenty-nine feet longer over all), the ratio 
of beam to length in the case of the Kaiser Wilhelm 
being 9 5 and for the Lucania 9 2 ; moreover, it is 
probable that her lines are much finer than those of 
the present greyhound of the Atlantic. 

In any case, it is certain that the close of the season 
will see an exciting struggle for the blue ribbon of the 




THE KAISER WILHELM DER GROSSE. 



condensers have a total cooling surface of 35,532 square 
feet ; they contain 11,060 separate tubes, which, if 
joined end to end, would comprise a length of 25 
miles. 



the ship every hour. To guard against the danger of 
the incoming water flooding the furnaces of the boil- 
ers, and thus disabling all the pumps, the four groups 
of boilers are each placed in separate watertight com- 



Steam is furnished by fifteen boilers, of which twelve partments, so that the possibility of all the boilers hour. 



Atlantic, and it will be an interesting question as to 
how far the new German boats can exceed the perform- 
ance of the Lucania, when, in 1895, she maintained an 
average speed across the Atlantic of 23'01 knots an 
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A NEW FBINTING TELEGBAFH INSTBUMENT. 
A printing telegraph instrument which is just being 
introduced, and which is as simple to operate as the 
ordinary typewriter, is shown in the accompanying 
illustrations, one of which represents a combined trans- 
mitter and recei\'er, and the other the receiver alone. 
It is of the class known as page printers, and prints on 
a sheet or roll of paper six inches wide, after the man- 
ner of a typewriter, a type of instrument which has at- 
tained considerable popularity during the past two 
years, but whose use has been restricted by its slow 
speed and the somewhat complicated details connected 
with its operation. By the new instrument herewith 
illustrated 2,200 words an hour are readily transmitted, 
as against only 900 or 1,000 words an hour by the old 
one, a perfect record being kept of the message sent in 




BECEIVEB-NEW FBINTING TELEOBAPH. 

ordinary figures and alphabetical characters, and no 
attention whatever being necessary at the receiver. Its 
simplicity and reliability especially commend it for use 
on railroads and on private lines, no expert operator 
being required, as well as for all purposes where the or- 
dinary tickers are employed. The instrument is cov- 
ered by numerous patents, and is being placed before 
the public by the Printing Telegraph News Company, 
of New York. More than thirty of the new instruments 
have recently been put into daily use in Chicago, and 
200 more are almost completed ready for shipment for 
the same city, to be placed in immediate service. The 
instruments and switchboards are all made in the shops 
of the company in New York City. 

The transmitter, with the generator of electricity, 
may be regarded as forming one part of the system, the 
receiver, with the line wire, forming another part, in 
the transmission of messages to a distance, but these 
two parts are united in the combined instrument. A 
small electric motor takes the place of the weights and 
springs formerly used, and the electric power necessary 
may be obtained by simply attaching it to an ordinary 
direct current incandescent lamp socket, the current 
being controlled by suitable resistance, thus doing away 
with the care and maintenance of batteries. The trans- 
mitter sends out impulses of current — each in reverse 
direction to the next preceding or succeeding one — and 



starting point, or zero, the other 37 keys Including let- 
ters of the alphabet, figures, and a key for returning 
for new line. The space key is usually down when the 
current is on, to lock the pin cylinder from revolv- 
ing. If any other key is pressed down, its lever arm, 
coming up under the pin cylinder, pushes back a hori- 
zontal bar latch and releases a lever then up and is itself 
in turn caught by the same latch and held until an- 
other key is pressed down. As soon as one lever is re- 
leased and falls, the pin cylinder begins to revolve and 
continues until another pin on it comes against the end 
of the ascending lever. The revolving pin cylinder, by 
determining the number of impulses sent out, controls 
the rotation of the type wheel. The cylinder has 
geared to it a revolving commutator which reverses 
the current on the line. Each character key pressed 
down corresponds to a different number of 
impulses, and any motion in the pin cylin- 
der of the transmitter is exactly duplicated 
by the type wheel shaft of the receiver. 

The receiver has a type wheel with at- 
tached rotating power, an armature on the 
left, moved back and forth by magnets, re- 
leasing the type wheel shaft and allowing 
it to revolve step by step. The number of 
steps is determined by the number of im- 
pulses of current sent out by the trans- 
mitter. The paper is stationary, and the 
type wheel carriage moves horizontally from 
left to right, being checked at each step, 
that a small hammer may strike the paper 
against the character opposite it on the type 
wheel. When the carriage has been moved 
to the extreme right the operator depresses 
a key, when the carriage is drawn back and 
the paper is fed upward a short distance for 
a new line of printed matter. The instru- 
ments may be set up and primarily adjusted 
by any intelligent person, when they may 
afterward be operated by any typewriter, and with- 
out difficulty kept in operating adjustment. 




Is Baldness Contagions? 

Dr. Sabouraud, in the Annales de Dermatologie, 
firmly believes that the disease is contagious, and that 
barbers' instruments are the most common carriers of 
the contagion ; but as customers come and go from 
one barber to another, it is difficult to trace each case 
to its source. Starting with the theory of the microbic 
origin of the disease, Sabouraud has worked out a 
strong chain of evidence in its support. He tells us 
that the typical hair of Alopecia areata is found at the 
edge of an advancing patch, and is a stump of long 
hair that has remained in the scalp. It is club shaped, 
or like an interrogation point. Its diameter becomes 
less as we go toward the root, and its color is lost. 
These hairs are always a sign of an advancing patch, 
and are not found in old patches. The medullary (or 
pith) canal of these hairs is normal above, altered in 
the middle, and completely wanting at the root. The 
root is not bulbous and hollowed for the papilla, but 
in the form of a turnip. . . . Utricules that are full 
and closed are found among the sound hairs. They 
are filled with joined strata of epidermic cells, and 
contain in their centers, like a larva in a cocoon, com- 
pact clusters of microbes, a pure culture of the smallest 

bacillus known 

As it grows old it may be 
one quarter millimeter (001 
inch) wide and one-half to 
one millimeter long, and 
comma shaped, or bent. 
The young bacilli are a 
little swollen in the center, 
and their ends are blunt. 
Each utricule 
contains millions of them. 
. . . . This bacillus is 
regarded as the probable 
cause of the disease. 



THE "NEOSTYLE." 
The accompanying illustrations represent a simple, 
inexpensive, and convenient apparatus for duplicating 
letters, circulars, notices, reports, etc., written origi- 
nally with the Neostyle pen, or with the typewriter on 
a sheet of patented stencil paper. It is manufactured 
by the Neostyle Company, Nos. 96-102 Church Street, 
New York. The typewriter stencil paper is a very 




THE "NEOSTYLE" FBINTINO APPABATVS. 

porous Japanese paper rendered impervious to ink by 
coating it with wax. The impact of the type in the 
typewriter forces the wax out of the porous paper 
where the type strike, thus making a stencil of the 
sheet. A thin tissue protecting sheet is used to prevent 
the wax filling up the types, and a silk gauze sheet is 
used at the back to receive the wax forced from the 
sheet in making the stencil. This sheet differs from 
other stencil sheets inasmuch as no folding is necessary 
when putting it into the typewriter, and consequently 
no varnish is required to cover cracks caused by fold- 
ing. The stencil sheet is cut the same size as an ordi- 
nary sheet of typewriter paper. 

To obtain any number of copies from the stencil, a 
sheet of patent porous paper, porous in the center and 
having a waxed border, is stretched in a printing 
frame. The stencil is then laid against this porous 



TBANSHITTEB AND BECEIVEB-NEW PBINTING TELEGBAFH, 



controls the number sent out. It has a pin cylinder, 
rotated, when released, by the motor, and a keyboard 
with 39 keys, the upper left hand one being a unison 
key to release the pin cylinder and allow it to revolve 
indefinitely. A lower left hand space key stops the pin 
cylinder at a blank point with which the printing me- 
chanism of the receiver is brought into unison as a 



A municipality Engages 
in J4»urnallsni. 

Dresden owns a singular 
piece of property, says the 
Home Journal. It is a 
morning newspaper, the 
Dresdener Anzeiger. This 
daily paper, upon the death 
of its last proprietor, was 
willed to the city upon 
condition that all profits 
arising therefrom should 
be spent upon the public 
parks. This year a large 
playground of nearly eight acres was purchased from 
Prince George, the king's brother and heir apparent, 
and it will be ready for use next spring. The paper 
continues to hold the respect of all citizens, for the 
trust has been carried out in the broadest spirit, and 
the paper has never been employed to foster any school 
of opinions. 




MAKING COPIES ON THE "NEOSTYLE' 
APPABATVS. 



PBINTING 



sheet, to which it adheres by capillary attraction, the 
sheet to be printed upon is placed upon a fiat bed 
beneath the frame, and the latter is pressed down 
upon the paper, when the copy is made by passing an 
inking roller over the upper surface of the porous 
paper held in the frame, the ink penetrating where the 
stencil is made. The printing frame is spring hinged, 
and the suction as it rises causes the printed copy to 
partially lift and fall obliquely through a slot at the 
back of the frame into a basket, as shown in the larger 
view. A kind of soft printing ink is used, which 
readily penetrates into the paper and almost instantly 
dries. The stencil is removed by simply pulling it 
away from the porous sheet, and the same sheet of 
porous paper may be used for a number of different 
stencils. The work is a close imitation of actual type- 
writing, and copies may be taken at the rate of twenty 
a minute. Copies of electrotypes may be made by im- 
pressing them upon the stencil sheet, and music is du- 
plicated by making the notes upon the stencil sheets 
with suitable punches, paper specially ruled therefor 
being provided. 

The ink supply is furnished from a collapsible tube 
mounted at one edge of the ink table, the nozzle of the 
tube being connected to a tube running under the ink 
slate to an opening formed in the surface, as shown by 
the dotted lines in the small view. Attached to the rear 
end of the collapsible tube is a key, by turning which 
the ink is forced out upon the slate as desired, the key 
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winding the body of the tube around itself and eventu- 
ally forcing all the ink out of the tube with but the 
slightest effort and without waste, and obviating all 
necessity of handling the ink tube. The machine is 
furnished with a small automatic indicator which regis- 
ters the number of copies printed. The two side and 
central flaps are so arranged that when the machine is 
closed it forms a small triangular cabinet, which takes 
up about eighteen square inches of floor space and can 
be set in any corner of an olfice. 



Tbe Brooklyn Institute's NeTV Home. 

The new museum building of the Brooklyn Institute 
of Arts and Sciences was formally opened by a recep- 
tion on Wednesday, June 2, and on June 3 the build- 
ing was opened for the first time to members. The 
first exhibition of the institute is the choice loan col- 
lection of nearly six hundred paintings. The new 
building is located on the Eastern Parkway, a splendid 
boulevard. The new building measures 193 X 71 feet. 
It is only about one thirty-second of what the com- 
pleted structure will be. In 1889 an act of the legisla- 
ture secured a site and made the museum a possibility. 
The institute was incorporated in 1890, and plans for 
the building were made and the design accepted. The 
architects of the new building were Messrs. McKim, 
Mead & White, and the building is specially happy in 
its arrangement for museum purposes and for carrying 
on the educational work of the institute. The plan of 
the first or principal floor of the completed building will 
be as follows : Through the center axis of the building, 
and running north and south and connecting the two 
main entrances, is the great hall of sculpture divided at 
the center by the Memorial Hall, which occupies the cen- 
ter of the building. In the part north of Memorial Hall 
will be placed the best reproductions of ancient 
sculpture, and in the part south of Memorial Hall the 
best representatives of modern sculpture. Along the 
eastand west axis of the building will be located at 
the east end the large auditorium for lectures, con- 
certs, etc., and at the west end the great exhibition 
hall for loan collections. The auditorium and exhi- 
bition hall opening at the center of the building into 
the Memorial Hall, form a grand- suite of rooms. 
The remaining parts of the first floor will be occupied 
with collections representing the history of architect- 
ure, sculpture and allied arts. The northeastern 
court, with the adjacent galleries, will be given up to 
Chaldasan, Assyrian and Egyptian art, and to Ameri- 
can and Eastern prehisioric archiEology. The north- 
western court and the adjacent galleries will 
be devoted to Grseco- Roman art. The south- 
western court and adjacent galleries will be 
for mediaeval art, including Byzantine, Romanesque 
and the different developments of Gothic art. The 
southeastern court and adjacent galleries will contain 
the history of modern art, including the different de- 
velopments of the Renaissance, Mohammedan art, 
Chinese art, Japanese and recent art. The type rooms 
will be constructed in the four sections of the museum 
to illustrate each of the great art movements in ancient, 
medisBval and modern times. The four great courts 
will be covered with glass at the roof of the building 
and will contain the larger objects. The great audi- 
torium and the large exhibition hall will each rise 
through the stories of the museum and have galleries 
on the second and third floors. The second floor will 
be occupied chiefly by the literary and scientific de- 
partments of the institute. Various lecture rooms will 
be provided as well as ample storage space for scientific 
apparatus. There will also be ample room for the 
various scientific collections, of which the institute has 
already a considerable number. 

The third floor will be occupied by the music room, 
library, picture gallery and galleries for domestic art 
and science. The central part of the building will rise one 
story higher, and the other parts of the building will be 
occupied by the departments of engineering, electricity 
and chemistry, and will also contain schools of paint- 
ing, sculpture, architecture and photography. The 
basement contains lecture rooms, offices, apparatus for 
heating, ventilating, etc. 

The Memorial Hall will constitute the center and the 
crowning feature of the building, and will rise from 
the first floor to the arch of the central dome of the 
structure. It is'designed to commemorate the lives of 
those who have been most distinguished in their service 
to the country, State and city. Of course, it will be 
many years before the splendid museum building will 
be completed in its entirety, but when the remarkable 
growth of the Metropolitan Museum of Art and the 
American Museum of Natural History is considered, 
it seems possible that the entire project can be carried 
out before a very long period of time has elapsed. 

There is really no more reason why Greater New 
York should not have three museums devoted to arts 
and sciences than London, which has its three great 
museums. The feeling after visiting the great museums 
and galleries of London is that, if they should all 
be consolidated in one, the mass of material would be 
so great that a large part of its power to impart pleas- 
ure and instruction would be lost.. 
The Brooklyn Institute of Arts and Sciences occu- 



pied a building in Washington Street from 1835 to 1891, 
when the building was destroyed by fire. In 1888 the 
Institute began a new lease of life; instead of a fossil 
society it sprang at once into an educational power 
which is recognized all over the country. This 
renaissance was largely due to the enthusiasm of Prof. 
Franklin W. Hooper, whom Brooklyn may thank for 
the museum and wonderful growth of the Institute. 
On June 1, 1888, there were eighty-two members ; on 
June 1, 1896, there were four thousand one hundred and 
sixty-eight members. The educational work of this 
organization is chiefly conducted by lectures, of which 
perhaps a dozen are given each season under the 
auspices of the Institute as a whole. The others are 
provided by the several departments, which are 
really independent societies, which may be compared 
to the States of the Union, the Institute standing in 
the place of the Fedet-al government. 

From October 1 to June 1 there are on an average 
five hundred lectures, to which admission is free to all 
members of the institute. There are in addition a 
large num ber of other lectures and special courses of 
lectures to which members contribute a part of the 
cost. These lectures are often given by people of na- 
tional reputation, as Lieut. Peary, Prof. William H. 
Goodyear, Edward Everett Hale, John Fiske, John 
Burroughs, Miss Parloa, Dr. T. C. Mendenhall, Gen. 
Greely, E. J. Houston, Sir Archibald Geikie, Sir Wil- 
liam Dawson, etc. There are many exhibitions held 
during the year, and a considerable amount of original 
work is conducted, as, for instance, the Brooklyn In- 
stitute Survey of Mediaeval Italian Buildings, which 
enabled Prof. Goodyear to make his remarkable dis- 
coveries, which have already been referred to in these 
columns. 



Polycbromy In Greek Statuary. 

M. Maxiiue Collignon, in the Revue des Deux Mondes, 
gives a very interesting paper upon polychromy in 
Greek statuary, of which the following is a brief ab- 
stract. In order to explain the use of polychromy in 
Greece, frequent reference is made to the influence of 
the climate, to the peculiarity of the intense light, 
which often blinds the sight, and which, on hot sum- 
mer days, drowns, as it were, the shapes of things and 
their outlines. This argument has not lost its value ; 
it has often been invoked, and we are still quite 
ready to acknowledge that a privileged sky evoked in 
the Greeks, as in the Egyptians and the Asiatics, an in- 
stinct and a necessity for color ; but polychromy exists 
already in primitive Hellas long before art was suffi- 
ciently advanced to understand its laws and to analyze 
its harmony. At a time when statuary was represented 
by a few wooden statues, painting was a never-failing 
complement of these works. It serves to conceal short- 
comings and gives to the work a semblance of life. 
Ancient writings allude more than once to such wooden 
images, which were produced and adorned with colors, 
even into the classic period. During the seventh cen- 
tury before our era, sculpture began to employ a mate- 
rial more durable than wood. If wooden statuary al- 
ready required the use of colors, sculptures of soft stone 
exacted it likewise as an indispensable complement. 

The sculptor who uses this pliable material that 
yields so read.ly to the chisel cannot reproduce all the 
details of the shapes that make up his model. His eye 
was shocked by the defect in the stone, by the rough 
and uneven aspect it presents. There was a call for 
painting here also, as it played its part to conceal the 
imperfections in the material, to beautify the work and 
to give to the statue" its final, definite form. In such 
cases polychromy ought to be as complete as possible, 
and it is thus that the monument shows it to us. So we 
obtain a well established law for primitive Greek art, 
whether the work is a statue or a bass relief. Sculpture 
in soft stone requires complete coloring. 

Marble is for us a rare and costly material. This no 
doubt was one of the reasons why the idea of poly- 
chromy was for a time looked upon as a kind of sacri- 
lege. The u.se of the new material did not at once 
cause old habits to be abandoned. Polychromy has not 
disappeared. It was only somewhat changed. A safe 
instinct warned the sculptors that this close and highly 
polished grain, this warm transparency, this gentle 
glow, must all contribute to the beauty of artistic work ; 
and the problem which they had to solve was to con- 
ciliate the exigencies of the material with those of 
color. This problem archaic masters were bent upon 
solving, and they did it with as miich good taste as 
decisiveness. 

The statues of women gathered together in the 
Museum of the Acropolis are well known. The minute 
carefulness of the execution warned us that the art of 
working in marble reached its highest technical per- 
fection, so that any progress to be made thereafter 
could only be a progress in style. Polychromy now 
follows established rules and no longer proceeds by 
experiments. Dull, solid colors without transparency 
stand out from the marble which forms the ground. 
The tones which prevail in this scale of color are always 
the same as those used in monumental polychromy — 
that is to say, red and blue. A few fine black lines 
marked the details of the eyes and the arch of the eye- 



brows. Here and there on the pendants and frontlets 
gilding adds a metallic sheen. 

The polychromy of statues was not an absolute, in- 
flexible rule that rigorously bound all artists alike, but 
if not an absolute law, it was, at least, a custom to 
which the taste of antiquity submitted gracefully. We 
find at the very outset written evidence to overcome 
our doubts upon the matter. The principal texts 
which in any way allude to statues have long since 
been collected and commented upon, and they spread 
over a long period — from the fourth century of our era 
to a very advanced date in the times of the emperors. 

As time went on the Greek sculptors emigrated to 
Italy, and to satisfy the demands of their Roman pa- 
trons they multiplied copies of celebrated statues, and 
it is interesting to inquire whether polychromy sur- 
vived these new conditions and became acclimatized 
under the Italian sky. Instead of proscribing the 
union between sculpture and painting, the Italian 
taste eagerly accepted it. We do not find that it gives 
way to monochromatic sculpture. In the time of 
the emperors colored marble statues were produced 
which might be called " natural polychromy," which, 
if they do not secure our admiration, at least excite 
our curiosity. How could painting by the side of 
statuary art so daringly many-colored fail to maintain 
its rights, protected as they were by old tradition and 
by the prestige of Hellenic art ? It maintained them 
so well that it is to Grseco-Roman sculpture we owe 
very many and very conclusive specimens of colored 
statues. In Pompeii we find in frescoes reproductions 
of painted statues with a well sustained tint for the 
fleshy parts. Statues in gorgeous polychromy dating 
from the first year of our era have been found. 

In 1885 the director of the Albertinum in Dresden 
organized in the Berlin National Gallery an exhibition 
of polychromatic statuary belonging to all countries 
and ages, from Egyptian statues in limestone to painted 
marble busts and figures by contemporary artists. 
Efforts have been made to restore some of the statues, 
in order to give them back a little of their old glory. 

M. Collignon concludes by saying that Greek poly- 
chromy is above all conventional. At a later period, 
when art had progressed, far from claiming to have 
conquered, it knows how to respect the noble material 
which artists used for their purposes, to play a sub- 
ordinate part to sculpture and to lend it very discreet 
assistance. Its part to play is not, as has been said, to 
"attempt an impossible fraud," but to enhance the 
charms of perfect form. For the same reason, it must 
al ways be a very delicate art, all in dainty tints, hostile 
to violent exaggerations and well able to resist the 
temptations of realistic art. Now, when we admire the 
marvels produced by industrial art in Greece, the deli- 
cate coloring of the little terra cotta figurines, we must 
highly honor the painters of the statues. We do not 
know exactly what a work may have been in which a 
Praxiteles and a Nicias combine their efforts, but we 
do know that it required all the exquisite taste and 
all the science of the great masters to realize in the 
Tanagra figurines the harmonious alliance of form and 
of color. 



Electrical Engineers at Niagara. 

The twentieth annual convention of the National 
Electric Light Association opened at Niagara Falls on 
June 8. There could not have been selected a better 
place for such a meeting, considering the progress 
already made in the utilizing of the water power of 
Niagara by the aid of electricity and the prospects of 
its greatly enlarged use in the near future. In addition 
to reports of committees and the discussion of subjects 
of special interest to electricians, the following papers 
were to be read before the convention: " Standard- 
izing Prices for Incandescent Light and Power," by J. 

B. Cahoon. " Municipal Lighting," by W. Worth 
Bean. " Correct Method of Charging for Product," by 

C. L. Edgar. "The Niagara Power Transmission 
Line," by J. G. White. " Profitable Extensions of 
Electrical Supply Stations," by Arthur Wright. "The 
Induction Factor, a New Basis of Dynamo Calculation 
and Classification," by Prof. Charles A. Carus- Wilson. 
" Recent Progress in Arc Lighting," by Prof. Elihu 
Thomson.. " The Daylight Work of Central Stations," 
by T. C. Martin. " Niagara Power," by L. B. Stillwell. 
"Polyphase Motors," by B. F. Lamme. "Frequency 
Transformation," by Lieut. F. Jarvis Patten. "Rota- 
ries for Transforming Alternating into Direct Cur- 
rents," by C. F. Scott. 



Lord Kelvin on tbe Age of tbe Eartb. 

Lord Kelvin, in an address upon the earth as an 
abode fitted for life, has summed up the evidence into 
what must be accepted as the latest dictum of science 
regarding this obscure point. The old idea was of a solid 
earth nearly 30,000,000,000 years old, but modern science 
makes an immense reduction in this estimate. He was 
able to say with confidence that the earth solidified 
between 20,000,000 and 30,000,000 years ago. The latest 
estimate of the time required for the formation of all 
strata since the beginning of the Cambrian rocks is 
17,000,000 years. Lord Kelvin declares that the earth 
could not have been habitable more than 30,000,000 
years. 
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EECENT HrVESTIQATIONS OE X BAYS. 

BY WlLLLUf H. HAliE, PH.D. 

Prof. Arthur W. Wright, of Yale University, inter- 
ested so many in his description of his investigation 
of experiments with X rays at the meeting of the 
National Academy of Science, last May, that a more 
lengthy account of what has lately been ascertained 
will doubtless be of interest. A recent visit to his 
laboratory at New Haven, Conn., found him busy ex- 
perimenting on the X ray work. He showed me all 
the results of his recent work at the Sloane Laboratory. 

To determine the nature of the X rays has, from the 
beginning, been a great problem for all investigators, 
and it still perplexes and baffles all. Are they, in 
reality, light- rays or rays analogous to light, but of 
much sliorter wave length, or are they projected 
mattei- ? Both theories have advocates. Prof. Ogden 
N. Rood thinks that he has demonstrated the fact that 
they can be reflected to some extent, like rays of light. 
If every precaution is taken to remove the possibility 
of error in these experiments, they might not furnish a 
crucial test for either theory. 

The only respects in which the X rays are thus far 
known to resemble rays of light are in producing 
fluorescence, and in blackening sensitized plates — pho- 
tographic action. Tesla and some others, therefore, 
still maintain that they consist of projected matter. 

Obviously, if refraction or polarization can be de- 
tected, it would show an analogy to rays of light. Prof. 
Wright has, therefore, performed experiments to as- 
certain, if possible, whether these phenomena occur, 
but with only negative results thus far. 

His first care was to eliminate the source of error due 
to the use of prisms to determine refraction. The thick 
part of a prism absorbs more rays than the edge. This 
gives rise to an appearance as if the rays were bent 
toward the edge of the prism, an action directly op- 
posite to refraction. 

To obviate this a piece of plain glass was used, placed 
so that rays would strike it at an angle of about 45°. 
As a test for polarization, a crystal of Iceland spar was 
placed beside it. A platinum wire was then stretched 
across the glass and the crystal. Rays of light passing 
through the apparatus are deflected both by the glass 
and by the spar ; they are also split by the spar so as 
to produce a double image of the wire. The effect of 
this refraction and double refraction is such that the 
straight wire appears, when observed through this ap- 
paratus at the angle of 45°, to be broken and moved 
out of place by the glass and the spar, and to be also 
doubled by the spar, as shown in the following dia- 
gram : 



negative with a microscope, however, discloses a very 
faint dark line running through the image of the 
wire, which exactly corresponds with the bright inter- 
ference lines caused by diffraction of rays of light, as 
shown in the following much magnified picture : 




G , glass; 1 S, Iceland spar; W. wire. 
Fig. 1. 

The picture taken by X rays, liowever, is shown in 
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Fig. 3.-MAGNIFI£I> IMAGE OF FLATDnTK WIBE. 

Prof. Wright calls attention to the fact that this phe- 
nomenon may either be due to diffraction or to the de- 
flection of streams of radiant matter, as when a sand 
blast is directed against a rod, part of the sand is bent 
inward. 

Prof. Wright is now investigating this subject, and 
among his last experiments, since his return from 
Washington, he has taken pictures of a series of wires 
so arranged upon a plate as to occupy successively in- 
creasing distances from the photographic plate on 
which their image was cast, and he finds that this faint 
inner line is not observable at very short distance from 
the wire, but becomes apparent when there is an inter- 
val of two or three inches between the wire and the 
plate. The following diagram shows about the angle 
at which the plate holding the wires and the photo- 
graphic plate were placed, the apparatus being viewed 
from above. 




A, plate holding wires, 1, 3, 3, 4, 5, ti; B, photo{;rapliic plate. 
Fig. 4. 

Fig. 5 is the picture thus obtained, the wires being 
magnified for distinctness. 




Fig. 5. 



2 3 4 5 6 

HAGNIFIES PHOTOGBAPH OF THE WIBES. 



O 1 M 

O, glass; I S, Iceland spar ; W, wire. 

Fig. 2. 

In this case it will be noted that the wire is shown 
straight and no trace of refraction or of double refrac- 
tion can be detected. The glass used was about eight 
millimeters thick, and the distance traversed by rays 
going through it at the angle of 45° was about one 
centimeter. The Iceland spar was one centimeter in 
thickness, making the path of the rays a little over 
twelve millimeters. 

The displacement of rays of light by the glass was 
l'4min.. and by the spar I'O and 1'8 mm., compared 
with by the X rays. 

A further test was made by placing a crystal of Ice- 
land spar about an inch thick over a fine wire grating. 
The picture ta,ken by X rays showed no trace of refrac- 
tion or polarization. 

A very unexpected result, however, and one which 
may prove to be of much importance, was obtained in 
certain other pictures of platinum wires. The wire 
used was hardly as thick as a pin. The picture of the 
wire appeared as a bright line in the negative, because 
the wire is opaque to X rays. Examination of the 



The supposed diffraction line is not seen at all in 
wires 1, 3, 3, and 4 ; is very faint in 5 and is most dis- 
tinct in No. 6, being the wire most distant from the pho- 
tographic plate. 

Meantime, while conducting these abstruse investiga- 
tions. Prof. Wright has obtained some results of a very 
practical nature. Experiments were made with eight 
gallstones, the largest being about the size of a hazel 
nut. They were wrapped in rubber, and inclosed in the 
center of a piece of beef about three inches thick. The 
X ray picture showed them all, but with different de- 
grees of distinctness. In a subsequent picture the 
rays were passed through Prof. Wright's arm also, and 
the gallstones could still be made out, though very 
faint where the bone of the arm had been interposed. 

The importance of this application of X rays to sur- 
gery is obvious ; and it is of special interest, because 
the stones are not calcareous, but of the nature and 
density of hardened wax, and hence it might have 
been supposed that they would be transparent to the 
X rays. Prof. Wright informs me, however, that all 
were from the same person ; and with the usual cau- 
tion of scientists, he reserves decision of the question 
whether gallstones from other persons would give the 
same result ; suggesting the possibility that those em- 
ployed in the experiment may have contained traces of 
calcareous matter which would render them less trans- 
parent to X rays than some others might prove to be. 
The publicity given to this result, however, will 
doubtless incite other investigators to further investi- 
gations, and this point may, therefore, soon be settled. 



By enactment of Congress, the topographic as well 
as the geological maps and atlases of the United States 
Geological Survey may now be purchased by the pu\ - 
lie. They are now sold at a merely nominal price. In 
quantities, they may be purchased for two cents each. 
Lists- ef the maps may be had on application to the 
director of the survey. 



Science Notes. 

W. N. Hartley and H. Ramage have recently exam- 
ined a large number of ores and minerals by means of 
spectrographic analysis, says the Mining and Scientific 
Press. Most notable is the wide distribution of gal- 
lium, which was found in 68 out of 168 specimens, oc- 
curring in most magnetites, bauxites and blendes, and 
nearly half the clay ironstones and manganese ores. 
Rubidium appears to be even more widely distributed, 
occurring in most iron ores. Indium was found in 
thirty minerals, including all the carbonates of iron 
and tin ores and most blendes. Thallium, while less 
widespread, was frequently found. Iron and sodium 
were found in every specimen, and potassium in all 
but two, one a blende and the other a tin ore. Cal- 
cium, copper and silver were found in all but a few 
cases. Such a wide dissemination of gallium and in- 
dium is unexpected, and the same might be said of 
silver. Among metals not looked for by the authors, 
titanium is known to be found almost universally, and 
possibly the same is true of gold. 

The bill providing for taking the twelfth census and 
the establishment of a permanent census service was 
reported favorably on May 10. This bill was drawn up 
by the Hon. Carroll D. Wright in accordance with the 
joint resolution of Congress. The bill provides for a 
permanent census ofBce at Washington, the duties of 
which will be the taking of the twelfth and each suc- 
ceeding decennial census and the collection of other 
statistical information in intervening years. The 
director of the census and assistant director are to be 
appointees of the President, but the assistant director 
must be an experienced, practical statistician. It is 
estimated that the annual cost of the permanent census 
bureau will be less than $500,000 per annum, and that 
the decennial enumeration with the tabulation of re- 
sults will cost three or four million dollars more ; so 
that the permanent census bureau would cost far less 
than the eleventh census, which cost some eleven and 
one-half million dollars. Various items are to be 
omitted from the decennial census and considerable 
work is to be relegated to other bureaus. Certain 
classes of statistics are to be published annually. 

Mr. H. M. Richards, who has previously studied the 
effect of wounds on plant respiration, now describes 
(Annals of Botany, xi, 29) a course of experiments on 
the evolution of heat by wounded plants. He finds, 
says Natural Science, that accompanying the increased 
rate of respiration is an increase in the temperature 
of the parts affected. A kind of fever supervenes, and 
as in the case of respiration, the disturbance runs a 
definite course, and attains its maximum some twenty- 
four hours after injury. It is interesting to note that 
the attempt to rally from an injury is accompanied 
by somewhat the same symptoms, increased rate of 
respiration and evolution of heat, in plants as in 
animals. Owing to the nature of the case, the reaction 
is less obvious in the former than in the latter, and a 
delicate thermo-electric element was required to ap- 
preciate the rise in temperature ; but, compared with 
the ordinary temperature of plants in relation to the 
surrounding medium, the rise after injury is " as great, 
if not greater, than in animals." The maximum in all 
the plants investigated was between two and three 
times the ordinary excess above the surrounding air. 
Potatoes proved the most satisfactory objects for expe- 
riment, and it was found that in massive tissues (such 
as potatoes or radishes afford) the effect of injury was 
local, whereas in the case of leaves (e. g., onion bulbs) 
a much greater extent of tissue was sympathetically 
affected. 

The Royal Society recently gave its annual conversazi- 
one. It was attended by Lord Lister, the Earl of Rosse, 
Lord Kelvin, Sir John Lubbock, Prof. S. P. Thomp- 
son, Prof. Roberts-Austen, Dr. Ludwig Mond and many 
others. The exhibition of scientific apparatus included 
a few excellent novelties, among which were some illus- 
trations of the Dansac-Chassagne process of producing 
photographs in color. Mr. F. C. Atkinson exhibited an 
indicator made to register the power exerted by an 
oarsman. An ordinary indicator diagram is recorded 
on a strip of paper on the drum by a pencil rotating 
with the oar and moving vertically as the pressure of 
the oar compresses the spring. During the " swing for- 
ward," after a stroke has been recorded, automatic gear 
winds the diagram strip into a new position, while 
other gear permits of obtaining a diagram, if desired, 
of only every fifth stroke. With this instrument details, 
both as regards style and horse power, can be secured 
of a course of five hundred strokes. Mr. Wimshurst ex- 
hibited the largest electrical influence machine in the 
world. It is to go shortly to the Victorian Exhibition 
at Earl's Court. Between the terminals it gives a spark 
of thirty-four inches. This machine is about three 
times as powerful as that made by Mr. Wimshurst for 
the Crystal Palace Exhibition. Prof. Roberts-Austen 
showed the microphotographic camera as used by him 
for producing the pictures of the sections of alloys. 
Prof. Oliver Lodge showed a very delicate demonstra- 
tion of Zeeman's discovery of the broadening of spec- 
trum lines by the action of a magnetic field on the 
source of light. Prof. Silvanus Thompson and others 
showed interesting experiments. 
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A BEMABKABLE DOUBLE TBEE. 

The Scientific American of December 8, 
1894, contained an interesting picture of a double 
elm. The accompanying cut of a double ash is 
from a photograph taken by Prof. William 
Werthner, of the Dayton High School. The tree 
stands near Waynesville, O. It is a very sym- 
metrical coalescence of two blue ash trees, 5 feet 
apart at the ground and at 15 feet above join- 
ing to form a perfect trunk that extends to a 
height of some 70 feet. Each tree is from 15 to 
18 inches in diameter, and each trunk, as well as 
the upper bole, is perfectly normal, nor does the 
fork show any signs of a flattening, ridge or one- 
sided coalescence. Hence, the union must have 
taken place when the trees were saplings. 

Is this a "natural graft," or did some Indian 
possibly use the saplings as part of his wigwam 
support and tie them so tightly as to induce a 
coalescence ? The size of the trees (considering 
the slow rate of growth of the blue ash) seems to 
make them antedate the white settlers in Ohio. 

A. F. FOERSTE. 



FVLFIT IN THE CASTLE CHAPEL AT 
ASCHAFFENBUBG. 

The accompanying engraving is reproduced from 
the Building Edition of the Scientific American 
for September, 1896, in which some account of 
Aschaflfenburg, a town in Lower Franconia, 
Bavaria, where the subject of the illustration is to 
be found, is given. The history of AsRhaflfenburg 
goes back to Roman times, and it has long been 
noted for its educational establishments. The 
Pompeianum, a villa erected by King Louis of Bava- 
ria in 1834-49, in imitation of the house of Castor 
and Pollux at Pompeii, is one of the sights of the town, 
as is also Abbey Church, which contains fine monu- 
ments. The schloss, or castle, with its four lofty towers, 
each 191 feet high, was erected in 1605-14. The pulpit 
was built in 1630 from designs by Georg Riedinger, of 
Strasburg. The name of the builder is unknown. The 
design of the pulpit is 
good, considering its date, 
for it was made in the 
midst of the Rococo peri- 
od. The combination of 
conventional ornament 
with figures in the round 
and bass-relief has not 
usually been as successful 
except in the hands of a 
few of the best Italian 
sculptors. 

The original engraving 
of this handsome piece of 
work appeared in Blatter 
fUr Architectur und 
Kunsthandwerk. 







DOUBLE ASH NEAB WAYNESVILLE, OHIO. 

Photo, by Wm. Werthner, Dayton, O. 

of the tunnel. A cable is attached to the cars at 
the tunnel, which is the summit of the 1062 per cent 
grade, and the cars are then let down as far as Park 
Street. At this point the cable is detached and the 
ears then proceed to the reduction plant under control 
of the trolley and brakes, having then a maximum 
down grade of 7'46 per cent. 
The cars are of 10 tons capacity and are operated two 



The C a g n o n Electric 
Railroad at Butte, 
montana. 

At the recent annual 
meeting of the Montana 
Society of Civil Engineers, 
President Herron describ- 
ed the (ragnon Electric 
Railroad, which the Colo- 
rado Smelting and Mining 
Company, of Butte, has 
the past year built to avoid 
the wagon hauls of its ores 
from the mine to the 
smelter. 

This interesting work 
has a total length of 2'7 
miles, says the Engineer- 
ing and Mining Journal. 
At the Gagnon terminal is 
a tunnel 354 feet long 
through the waste dumps. 
This tunnel is on a 70° 
curve, and has a grade of 
3 per cent. At the reduc- 
tion plant terminal the 
concentrator bins are ap- 
proached on a trestle with 
a grade of 3 per cent and 
a 65° curve. The maxi- 
mum grade for loaded cars 
going out of the tunnel is 
. 3 per cent. Empty cars 
returning up Montana 
Street have a maximum 
grade of 10 63 per cent. 
This grade is from Park 
Street to the mouth of the 
tunnel, and is operated by 
an electric hoist plant of 
two 15 H. P. S p r a g u e 
double reduction motors 
established at the mouth 




together. Each is> eupplied with two 15 H. P. 
motors, and power is furnished from the city 
electric plant. Track and wheel brakes are on 
each car, but the wheel brakes are ordinarily 
sufficient to control them, the track brake being 
used only in emergencies. The electric hoist will 
also probably be done away with, as the combina- 
tion of the two brakes is found to be efficient, 
even on the 10'63 per cent grade. The road is 
owned by the Butte Consolidated Street Railway 
Company, the ore being hauled by them under 
contract with the Colorado Company. Mr. F. W. 
Blackford had charge of the construction of the 
line. 

< »i > » 

A Loug Distance Trial of tbe Torpedo Boat 
Porter. 

Following closely upon the performance of the 
torpedo boat Porter on June 6, when she made a 
record of 43 miles in 1 hour and 50 minutes, comes 
the announcement that she has recently made the 
run around Long Island in 13 hours and 35 min- 
utes. As the total distance is about 300 miles, she 
must have averaged from 33 to 35 miles an hour 
continuously for half a day. The little vessel 
left her moorings at the foot of Twenty-third 
Street at six o'clock in the morning, and the in- 
specting board was landed at Brooklyn at 6:35 
P. M. the same day. The excellence of the work- 
manship on the engines is shown by the fact that 
they ran continuously at this high rate of speed 
without any mishap or heating of the journals. 
The highest speed for any one hour of the run was 
37 knots, which is about a knot and a quarter 
less than the highest speed attained on her first trial 
trip. 

While upon the subject of high speed vessels, it is 
interesting to note that the EUide, a pleasure yacht 
which has been built from the designs of Mr. Charles 
D. Mosher, has made a speed of 33J^ miles an hour 
during a preliminary trial trip on the Hudson River. 
The EUide is about 80 feet over all, with a beam of 8 

feet and a draught of 4 
feet. Steam is supplied by 
a Mosher water tube boil- 
er, and she is driven by 
quadruple expansion en- 
gines of 800 horse power. 
The boiler was not carry- 
ing a full head of steam, 
and it is expected that 
when the official trial 
takes place, the Ellide will 
prove to be the fastest ves- 
sel of any kind in American 
waters, if not in the world. 



A PXTLPIT AT ASCHAFFENBUEG BAVAEIA. 



Production of American 
Clieese. 

A recent report of the 
United States Department 
of Agriculture shows that 
nine-tenths of the cheese 
produced in this country 
comes from the States of 
New York, W i s c o n s i n , 
Ohio, Illinois, Vermont, 
Iowa, Pennsylvania, and 
Michigan, in the order of 
their importance. The 
State of New York turns 
out half the total product, 
and the production of this 
State and that of Wis- 
consin represents more 
than two-thirds of the 
total. The cheese made 
annually in the United 
States necessitates the use 
of milk from about 1,000,- 
000 cows, and its value 
varies between $20,000,000 
and $35,000,000. In spite 
of the importance of the 
home production, the 
United States imports an- 
nually about 9,000,000 
pounds of foreign cheese. 
The annual rate of con- 
sumption, which shows a 
slight tendency to decrease, 
is actually about 3 pounds 
of cheese per head of the 
population. The produc- 
tion amounted to 105,000,- 
000 pounds in 1849; 103,- 
000,000 in 1859 ; 163,000,000 
in 1869 ; 343,000,000 in 1879, 
and 256,000,000 in 1889. 
The exports amounted to 
81.000.000 pounds in 1898, 
74,000,000 in 1894, and 
00,000,000 in 1895. 
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THE ANCIENT CITY OF NEW AHSTEBSAK. 

We have published from time to time accounts of the 
extremely high buildings which are being erected in the 
more crowded parts of the city of New York, particularly 
along Wall Street and lower Broadway. Few, even of 
the old residents of New York, appreciate the extent to 
which the city is being rebuilt. This work of recon- 
struction is being carried on to such an extent that few 
of the very old buildings remain, and New York always 
presents the appearance of a distinctly modern city. 
It is difficult for us to appreciate, therefore, that New 
York is nearly three hundred years old, and that it is 
described in the Dongon Charter as early as the year 
1683 as an "ancient city and borough." This charter 
is curious reading, owing to the provision that is made 
by the English governor toward preserving the cus- 
toms and protecting the rights of the Dutch inhabi- 
tants. The laws and regulations governing the killing 
of large and small game on the island and the regula- 
tions as regards the fishing rights are very interesting. 
Although New York was described at that time as an 



cipal cause of the disappearance of the work and its 
present rarity. 

Another very early view appears in Montanus' 
Travels in America. This view represents a town of 
considerable importance ; the fort has grown into a for- 
midable affair and a lofty gallows occupies a prominent 
place in the foreground. The city has grown with con- 
siderable rapidity under the fostering care of the Dutch 
West India Company, which early perceived in the de- 
velopment of the trading post of New Amsterdam an 
opportunity of extending its conniiercial enterprises 
and of acquiring a firm hold in the new world. The 
view which is reproduced in the accompanying engrav- 
ing, which is in size an exact facsimile of the original, 
is a little later than the Montanus view. The date as- 
cribed to this view is 1667. It represents a thriving, 
prosperous town distinctly of the Dutch type, and the 
artist intended to convey some idea of its commercial 
importance by introducing into the scene a number of 
important merchant vessels and a frigate. The view 
was probably taken from Brooklyn Heights, some little 



whose name will be found engraved in the left hand 
corner. 

The original engraving from which this reproduction 
was made was purchased in England several years ago 
by a collector of Americana residing in New York. 



oiling Ships' Hulls. 

Experiments are to be made to determine the value 
of an invention by Rudolph Altsohul, designed to in- 
crease the speed of vessels and to prevent corrosion and 
the growth of barnacles by coating the submerged 
portion of the ship with crude petroleum, says the 
Army and Navy Journal. The system is so arranged 
that in rough weather a large quantity of oil can be 
discharged along the sides of the ship and distributed 
over the surface of the water, thus providing a more 
effective method of greasing and smoothing high seas 
than any yet devised. The covering composition is an 
oleaginous preparation of tallow, calcined carbon and 
several other ingredients which the inventor keeps 
secret. It is said that it hardens in the water and 
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THE CITY OF NEW AMSTERDAM AS IT APPEARED ABOUT 1667. 



ancient city, it was by no means a large one, although 
it held a conspicuous place in the eyes of the world, 
owing to its political and commercial importance, and 
the part it was expected to [lay in the development of 
the new world. Its prominence is indicated by the 
number of early prints which exist, which clearly show 
the course of its growth and development. 

The earliest known view of New York appears in a 
little Dutch book called the " Beschrijvinghe van Vir- 
ginia," published in Amsterdam in 1651. 

The island is represented as covered at the northern 
end by a thick wood, with a primitive fort at the south- 
ern extremity of the island, on the present site of the 
Battery. A few scattered dwellings, some of them sub- 
stantial in appearance, surrounded the fort. A war 
canoe appears in the foreground, floating on the placid 
surface of the Hudson, in peaceful contrast with the 
warlike appearance of the Indians who form the crew. 
This little work is very rare, and is greatly sought after 
by collectors of Americana. Like many other rare 
works, its insignificant appearance doubtless is the prin- 



distance below the present East River Bridge. At the 
extreme left may be seen the fort, which always occupies 
a conspicuous place, and quite properly, in all the early 
views of Manhattan. Within its walls and palisades 
was the gubernatorial residence, the barracks for the 
troops and the royal chapel, which formed an imposing 
feature of the landscape. Thither citizens repaired in 
case of disturbance. A canal or dike extended along 
the present site of Broad Street and is clearly shown in 
the view. The houses extended down to the water's 
edge,but it is difficult to trace the present outline of the 
shore, owing to the extent to which the island has been 
filled in and broadened at this point, two or three 
streets having been added on each side of the island, 
along the shores of the Hudson and the East Rivers. 
At the right of the picture may be seen the palisades, 
which were erected along the line of Wall Street, in- 
tended as a defense against the hostile natives, and 
more particularly the hated English, who were expected 
to make an inroad from New England. For this inter- 
esting and rare view we are indebted to Peter Schenk, 



cannot wash off, and can be applied to submarine war 
projectiles, permitting double velocity. A series of iron 
flanges are fastened along the bottom and sides of the 
ship below the water line, in which are inserted sheets 
of woven wire netting, lathing or sheet iron, covered 
with an absorbent composition saturated with oil. The 
flanges have a semicircular covering on top, below 
which runs a flnely perforated pipe, which ejects a fine 
spray of oil against the inside of the flange and on to 
the sheets, from which it spreads downward. The oil 
is not carried away by the water, but through capillary 
attraction is spread, thus keeping the ship's hull 
greased without any waste of oil. It is said that the 
composition is a perfect carrier of oil under the surface 
of the water, a feature which has never before been 
achieved and which will make oil perform below the 
water line the same service that it does in quelling a 
rough sea. It is claimed that, applied to any vessel, 
either steam or sailing, it will increase the speed by at 
least 25 per cent without augmenting the amount of 
machinery or the expenditure of f»el. 
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A LABGE WHALE ON A CALZrOBNIA BEACH. 

The male mammal shown in our illustration came 
ashore at Long Beach, Cal., on Thursday afternoon, 
May 13, tail first, and was made fast to a stake by a 
rope tied around the body next to the flukes. It gradu- 
ally settled in the sand as the tide receded, as shown in 
the picture. It had apparently been injured, perhaps 
by a sword fish, as blood oozed from under it. It had 
spouted a few times when the tide was up, and lived 
until some time on Friday, opening its jaws several 
times. On Saturday and Sunday thousands of people 
from the country around, and from Los Angeles, 25 
miles away, came to see the sight. The citizens raised 
a purse, and W. E. Haskins, a taxidermist, was en- 
gaged to prepare the skeleton for mounting in the Long 
Beach Park. The captors, M. A. Cook, Will Settles, 
and Frank Bowers, workmen on the bluff close by, re- 
ceived $150 for their prize, and George E. Blount, 
section foreman on the terminal railroad, gave the 
following as its measurements : Extreme length, 63 "7 
feet; length of jaw, 14?^ feet ; breadth of tail at points, 
12 feet ; breadth across back, 12 "3 feet ; length of fln, 
6"7 feet. It was a black whale, having a dorsal fin. 
The skin was about two inches thick, and but a very 
small quantity of oil blubber was found. Our view is 
from a photograph taken by C. J. Dougherty, and for 
the foregoing particulars we are indebted to William 
Galer, of Long Beach, Cal. 



Incandescent I<lgtat and Sight. 

Some interesting discussion has taken place of late 
in regard to the effect upon the eye of the Auer incan- 



light becomes pleasantly diffused and of a healthy 
tone. 

In any case, if any apprehension should exist that 
the rays proceeding from an incandescing mantle are 
injurious because of their chemical activity — an ac- 
tivity which in sunlight gives life to the olant world — 
these rays could be readily and effectually filtered 
out by the simple expedient of surrounding the light 
with a tinted globe, such as red or orange, which need 
reduce but very little the originally high illuminating 
power. Even then the light is over 100 per cent higher 
in illuminating value than the ordinary gas flame. 
Artificial light, of course, is most in request in the dark 
days of winter, and in that season, at the best of times, 
we receive but little more than eight hours' light from 
the sun, and then frequently it is largely filtered from 
its chemically active rays by the medium of a murky 
atmosphere. 

On the other hand, we enjoy in the summer just 
twice as much sunlight, which is then of greatiy in- 
creased power, and the chemical activity of which is 
infinitely greater than could possibly be furnished by 
any known form of artificial light. Taking these sim- 
ple facts into consideration, we should almost expect 
to find in some form or other some manifestation of 
deterioration in the eyesight during the summer 
period, due to a largely increased exposure to the 
chemically active rays of solar light. We are not 
aware that any such manifestation has been observed. 
The argument that nature intended us to rest from 
the effects of light as soon as the sun is below the 
horizon demands, if it can be reasonably applied at all. 



tographer, who employs one or other of these colors on 
account of their chemical inertness, is well known. 
Absence of sunlight is held to be synonymous with 
the absence of life, and the life-giving and invigorating 
qualities of solar light are largely, if not entirely, de- 
pendent upon the chemically active rays, and certain 
lines of scientific research have shown that without 
the phenomenon of insolation going on day by day life 
would be unendurable and finally extinguished. 
White light, therefore, as afforded in its entirety by 
the sun, is a necessity of existence. 



The German Fopniatlon. 

After a delay of three months the German Imperial 
Census Department has given us the exact results of 
the census taken in December, 1895. The Chronicle 
Berlin correspondent says the total population of the 
empire, including Alsace and Lorraine, reaches 52,244,- 
503, against 49,428,470 in 1890 and 41,058,792 in 1871. 
That is to say, the population has increased 27 per cent 
since the re-establishment of the empire twenty-five 
years ago. The kingdom of Saxony in this period has 
increased 493^ per cent, Prussia 29 per cent, Hesse 21 
per cent, Saxe-Ooburg and Gotha 24 per cent. Remark- 
able increases are to be noted in the populations of 
the two free towns and their dependencies. Hamburg, 
which in 1871 had a population of 338,974, has now 
681,632, and Bremen has risen from 123,402 to 196,278. 
A remarkable increase is also noticeable in some of the 
smaller states, where iron and coal industries have been 
recently developed — for instance, in the two Reuss 
principalities from 134,136 to 198,923. The increase in 




LIVE WHALE CAFTUBED AT LONG BEACH, CAL., HAT 13-LENOTH 63 FEET. 



descent light, says the London Lancet. The mantle 
of this incandescent system of lighting consists, as is 
now pretty generally known, of a network of the rare 
oxides (chiefly of thorium, with a small proportion of 
cerium), which on being heated in the Bunsen flame 
emits a brilliant white light. As might be expected, 
this light is comparatively rich in the ultra-violet or 
chemically active rays that are identical with those in 
sunlight, and it has been urged that this richness in 
actinic rays may possibly be productive of injury to 
the sight. This argument appears to be based on 
measurements of wave lengths made by means of the 
spectroscope. 

The arc electric light, it is said, has similar effects, 
but of a more pronounced character. As yet there is 
no evidence of experience, as far as we know — and the 
Welsbach light has now been in use for several years — 
that the slightest injury to the optic mechanism where 
the system has been in use for domestic lighting has 
ever been produced ; and unless a person deliberately 
stared at the naked light for some hours every day it 
would be surprising to learn that real injury could be 
referred to this cause. It is well known that the radi- 
ation of light downward from the incandescent mantle 
is feeble, so that without a reflector or some reflecting 
surface at the top of the mantle, as in the ordinary 
way would be provided by a ceiling, much of the illu- 
minating power would be lost. From the particular 
point of view under discussion this is, however, an ad- 
vantage for the lighting of rooms, since reflected and 
not directly transmitted light is pleasanter and more 
agreeable to the eye, besides which in the phenomenon 
of reflection partial absorption takes place, so that the 



the rejection of all artificial means of lighting, since 
there can be no light of any kind of any aid to 
the eye whatever that can be without some chemical 
activity. 

Still less practicable does such a suggestion become 
when applied to the lands of the midnight sun and 
other places, or to the Arctic winter of several months' 
darkness. Clearly this theory could only be prompted 
by the consideration of the limited conditions of en- 
vironment in the temperate zone. No men probably 
are exposed more freely and continuously to the 
chemically active rays of the sun than our sailors, yet 
their acuteness of vision and penetrative power of 
sight is a matter of admiration and wonder to every 
one. Sunlight is by a thousand circumstances widely 
and uniformly diffused, making it more acceptable to 
the eye, and during its journey to earth it undergoes 
an important modification, for in passing through the 
air it is deprived of some of the red rays, while the 
blue rays pass on — a circumstance which explains the 
azure character of the sky. 

In view of these facts, it is difficult to receive the 
theory with any seriousness that because there may 
be a certain proportion of ultra-violet rays in a given 
artificial light it is necessarily injurious. It would be 
a sorry thing if these same rays were forever filtered 
out of the light of the sun by the medium of constant 
fog or cloud, as so often happens in the days of win- 
ter. Exposure to a purely elementary light, as red, 
yellow, or blue, does undoubtedly prove injurious 
either positively or negatively. The distress produced 
on working for some time, to quote one instance, in a 
red or yellow light, as in the dark room of the pho- 



Bavaria is 19 per cent in the twenty-five years, in 
WUrtemberg only 14, and in the Reichslaad (Alsace 
and Lorraine) only 6. In the Prussian provinces the 
most marked increase of population is to be found in 
Westphalia, which has now 2,760.850, against 1,775,175 
in .1871. The Rhine provinces show an increase of 42 
per cent— from 3,579,347 in 1871 to 5,105,963 in 1895. 
The extraordinary increase in the population of Berlin 
and its suburbs is worth noting. In 1871 the Stadtkreis 
Berlin numbered 826,341 inhabitants ; in 1891 it had 
risen to 1,677,351. 



The Baltic Canal In the fFlnter. 

In order to obviate the freezing up of the Baltic 
canal, thus keeping it open for navigation as long as 
possible, the authorities tried to replace the fresh 
water of the canal by salt water. This could only be 
done from the Bay of Kiel, where the water contains 
on an average one and one-half or one and three- 
quarters per cent of salt, while at the other end of the 
canal, in the Lower Elbe, the percentage is about one- 
half per cent only, and the level there is far more 
affected by the tidal movement than in the Bay of 
Kiel. By leaving open a sluice near Brunsbuttel 
during low tide, the salt water, entering from the 
Baltic end, was caused to gradually expel the fresh 
water through the other end of the canal, and at the 
present moment both in the canal itself and in the 
lakes through which it flows the fresh water fauna and 
flora are more and more disappearing and are being 
superseded by salt water plants and animals from 
the Baltic. The fish which used to populate the lakes 
will die as soon as they enter the canal. — Die Vedette. 
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A COTTAGE AT NITTLET, K. J. 

We present an engraving of a cottage at Nutley, 
N. J., which was built from the plans of Mr. E. R. Sil- 
ton, of New York. Our illustration is taken from our 
new work, " Inexpensive Country Homes." This book 
will be published this week. It comprises more than 
forty designs of houses reproduced by half tone process 
from photographs of the completed dwellings, our pres- 
ent engraving being a good example. The houses 
which have been selected to be embodied in this work 
cost from $1,000 to |5,000. Our readers are referred to 
our advertising columns for further information regard- 
ing this work. 

The estimated cost of the cottage at Nutley is $4,000. 
It is pleasantly situated, surrounded by trees, and 
stands in the center of a well graded lawn. As in most 
country houses, a deep and wide piazza is provided, with 
a balcony on the second floor. The cottage is built of 
clapboards, upon a stone foundation. There are pilas- 
ters at each angle of the exterior, the trimmings are of 
red brick and the roof is shingle. On the ground floor 
the hall is in the center of the house, running through 



a second cause. Anyhow, it has passed out of use. 
But if the operation be natural, all human creatures 
must sit down — and there is an end of the theory, for 
they do not. Reviewing, in fact, the population of the 
globe, it seems likely that the men and women who sit 
are less than ten per cent. To begin with, the millions 
of China and India must be excluded. Only the hun- 
dreds there turn the cushions to their destined use, so 
that more than one-half of mankind is excepted at a 
stroke ! But that is not nearly all. Japan follows, with 
the lands and isles of the far East, Asia in general, the 
most part of Africa, the Indian territories of America, 
from the Arctic Circle to Cape Horn. When we look 
closely, it appears that only Europeans, their descend- 
ants, and those whom they have instructed, sit. 

The custom is not universal, even in Europe. At the 
time of the war neither chair nor stool, rarely a divan, 
could be found in a Bulgar house, outside the towns ; 
the table was only a foot high, and the family squatted 
round it on the floor. The Bulgars are not people to 
adopt a new fashion readily. Throughout the Balkan 
principalities, indeed, seats are an unnecessary article 



an Indian coolie. There is, however, a mode of resting 
practiced by some jungle tribes which is utterly in- 
comprehensible. Being fatigued, these people Stand 
on one leg and curl the foot of the other round the calf. 
The same extraordinary custom is seen in Africa. We 
ask, in bewilderment, why on earth they do not lie, or 
at least squat. It may be hazarded as a mere con- 
jecture, without any pretense of justification, that they 
or their forefathers dwelt in swamps especially malari- 
ous. But the custom shows what unnatural usages men 
will devise before it occurs to them to sit down " like 
Christians."— New Review. 



Fogs and Gas Burners. 

That a London fog deprives coal gas of ll'l per cent 
of its illuminating power will not surprise many of us, 
but that the searching light of an incandescent burner 
is robbed of as much as 20 '8 per cent of its efficacy 
under such circumstances is certainly astonishing. The 
reason Prof. Lewes gives for this phenomenon is that 
both the spectrum of the incandescent and the electric 
light approach very nearly that of the solar spectrum. 




A COTTAGE AT NUTLEY, N. J. 



to the pantry in the rear. On the front are the library 
and parlor, access to the piazza being gained by win- 
dows which reach to the floor. At the rear of the 
house are dining room, pantry, kitchen and laundry, 
with a special porch for the use oi tradesmen and ser- 
vants. There are three bed rooms, one dressing room 
and a bath room on the second floor. 



sitting Doirn. 

It would seem at a glance that there is nothing 
profitable to be said about sitting down. The humorist 
by trade could manufacture some jests out of attitudes 
and movements, no doubt ; his ingenuity works up less 
promising materials. But what is there for serious 
debate? Sitting down "comes natural" — like eating. 
Persons not hasty to grant that a thing must be 
fashioned by Providence for the use to which we put it 
may willingly allow that the thigh bones are padded 
in order that we may sit upon them without discom- 
fort. Until lately, indeed, another purpose was assigned 
to those cushions. Our forefathers proved the mani- 
fest destiny of children to be whipped by the same 
anatomical arrangement ; but logicians might call this 



of furniture for the bulk of the population ; even the 
divan is rare in a farmhouse of Albania and Monte- 
negro. It is assumed that Turkish influence or ex- 
ample banished chairs and stools. That is improbable 
in any case ; but when we observe that outside of 
Europe nearly all mankind squats, it becomes far more 
likely that these people follow the practice of their re- 
motest ancestors. The Turk has simply arrested de- 
velopment at this as at other points. 

Men who do not sit have two attitudes for resting ; 
women use one of their own. Squatting "on the 
heels " is favored in India and China. In this position 
the weight of the body falls upon the toes, and to keep 
the balance comfortable the arms must lie over the 
knees, the hands dangling. A European trussed in 
this manner promptly feels a pain in his calves, but he 
can understand that habit makes it a restful posture. 
In fact, our colliers use it. There is a legend current 
in North Staffordshire referring to the embodiment of 
militia or volunteers — for authorities differ — early in 
the century. After divers eccentric maneuvers, the 
officer cried, " Stand at ease ! " When his order had 
been explained, every man squatted on his heels like 



being very rich in the violet and ultra-violet rays, and 
it is precisely these rays which cannot make their way 
through a London fog. This is the reason why the 
sun looks red on a foggy day ; the violet rays are ab- 
sorbed by the solid particles floating in the aqueous 
vapor of the atmosphere, and only the red portions of 
the spectrum get through. The old Argand burner is 
much more successful in battling with a London fog 
than either of its more youthful and fashionable rivals. 



Dr. Frank Boas, Curator of the Anthropological 
Section of the American Museum of Natural History, 
and Dr. Livingston Farrand, of Columbia University, 
started on the 25th of Maj- on one of the expeditions 
for the museum, for which Mr. Morris K. Jesup. the 
president of the institution, has provided a fund. The 
two scientists will go into British Columbia, where 
about thirty Indian dialects are spoken, and mingle 
with the Indians in the effort to obtain accurate knowl- 
edge of the dialects and information about the habits 
and daily life of the Indians. They are expected to 
return in October with a large quantity of material to 
enrich the museum. 
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RECENTLY PATENTED INVENTIONS. 
Epsrineerins. 

Feed Water Purifier.— Julius 

BniuD, Copenhagen, Denmark. To automatically re- 
move from the feed water for boilers matters which may 
produce sediment or iacruftation, thie inventor baa de- 
vised an apparatus comprising a container for adding a 
suitable chemical solution or reagent for any special kind 
of water, an adjustable valve connection to regulate 
tlie amount discharged at each operation, and a movable 
feed apparatuH adapted to discharge water into a tank, 
automatically bringing a predetermined amount of puri- 
fying material together with a certain amount of water 
in a purifying tank. 

Pneumatic Propeller.— Albert A. 

Graham, Topeka, Kansas. This invention provides for 
the employment of an air blast to propel a vessel. Lo- 
cated in the hull of a vessel near the stem is a series of 
fans, to be rotated at different speeds, compressing the 
air as it travels outward, the fans discharging Into an air 
duct which communicates with a passageway leading 
through the stem of the vessel, the air blast striking the 
water near the vessePs bottom, and by its expansion and 
pressure against the stem forcing the vessel along. The 
air duct is divided longitudinally by a pivoted swinging 
partition, by which a greater amount of air blast may 
be directed to one side or the other to steer the vessel. 



Electrical. 

I NSULATO R.— William Christif*. San 
Francisco. Cal. An insulated hanger for electric ivires. 
patented by this inventor, effectuallygnards against leak- 
age through conduction by atmospheric conditions, as 
rain, fog, dew, etc. The insulator consists of a metal 
casing having a bottom closure w ith opening near one 
side, an insulating material in the npper portion of the 
casing, 'from which a zigzag suspending rod extends 
through the opening in the bottom closure where it is 
connected with an insulating material to which the con- 
ducting wire is attached. Condensing plates are arranged 
within the casing under horizontal portions of the zig- 
zag suspending rod. 



Bicycles, Etc. 

Bicycle Support.— James W. Jacobs, 

Jeffersonville, Ind. According to this invention a sup- 
porting rod is vertically held at each side of the rear 
fork, the upper portion of each rod being movable 
through a guide ring adjustable at any desired angle 
with relation to the fork, and the guide ring having a 
set screw by which the rod may be secured as adjusted. 
The lower portion of the rod extends through a ring on 
a pivoted arm, which extends outwardly from a lug on a 
clamping collar attached to the lower portion of the fork 
member. By releasing the set screws in the guide rings 
the rods may be drawn up from the ground, or moved 
down in position to support the wheel, being held in the 
position desired by tightening the set screws. 



proved clevises and swivels, enabling the connection to 
be bent in any; desired direction. The clevis has a hole 
through its body at the central bend, and an intermedi- 
ate clevis has double jaws at each end, each pair of jaws 



Funnel. — Thomas Borcher, Jersey 

Cit}', N. J. This ie a ping or measuring funnel, whose 
bowl may be filled as desired without the liquid entering 
the nozzle, the latter being closed by a tightly fitting 



being at right angles to the other, while a swivel clevis 1 pjog valve on the lower end of an angle lever, whoee 

outer end rests and is held on a bearing on the edge of 
the bowl. When this end ^s pressed downward the 
valve is raised to allow the liquid to fiow out of the 
bowl, the valve being held opeu when desired by a 
pivoted link to be pas ed over tbe handle end of the 
lever. 

Pump.— Ralph W. Elliott, Brentwood, 

Cal. This invention provides a substantially automatic 
mechanism designed to for^*" water from deep wells to a 
high level by the explosion of a gas. Operating in a 
large cylinder is a piston ilirough whose tubular stem 
extends a valve-controlled pipe connected with a gas or 
gasolene tank, and adapted to admit explosive material 
above the piston. The plE^ton is drawn upward by a 
spring which surrounds its aUfva and abuts against the 
upper end of the cylinder, the water being at the same 
time drawn in through the inlet valve, and near the 
upper end of the cylinder is a contact point adapted to 
make contact with another contact point on the piston 
stem, when it reaches its upper limit, both contact points 
being provided with suitable electrical connections to 
afford an electric spark by which the explosive material 
is ignited, the explosion driving the piston downward. 



ITIecliaiilcal. 

Riveting Mandrel.— John P. Man- 

tey, Patterson, Texas. To facilitate riveting the overlap- 
ping ends of sheet metal, to form pipes, tubes, etc., this 
inventor employs an anvil bar projecting from one side 
of a bench or table, and a rivet holder held movably on 
the bar and adapted to temporarily hold the rivets in 
position for engagement with the openings in the parts 
to be riveted together. The rivet holder slides on tne 
upper surface of the anvil bar, and has a slot for receiv- 
ing the head and part of the shank of the rivet. On the 
holder are also guides determining the movement of the 
holder forward and backward on the anvil bar. 

Perforating Machine. — Cortland 

Carlton, Kansas City, Mo. A machine of inexpensive 
construction tas been designed by this inventor for rap- 
idly and uniformly perforating paper, the machine ope- 
rating rapidly and being quickly adjustable to perforate 
the paper along different lines. The perforator is 
mounted on a suitable frame, and fixed to a shaft is a 
cylinder having a recessed portion into which passes a 
gripper frame carried by the shaft, the frame being ad- 
justable around the shaft and throughout the length of 
the recessed portion of the cylinder. The frame carries 
a periodically operated gripper, and the arrangement is 
such that several sheets of paper may be perforated 
at once or a wide sheet may be perforated along different 
lines. 



Rall«vay Appliances. 

Nut Lock.— Charles T. Redfield, Glen 
Haven, N.Y. This is a device especially adapted for 
use on rail joints, although applicable for other pmp<ises. 
The rail, fish plates, bolt and nut may be of the ordinary 
pattern, and a base plate with openings for the bolts fits 
against the fish plate. Placed against the base plate is a 
lock plate having a bolt opening and flange overlapping 
the base plate, and at one end the lock plate is folded 
back, forming a spring tongue to fit alongside the edge of 
the nut. By the bowing of the main portion of the plate 
a double spring is secured, an^l the straightening of the 
main portion as the nut is turned home tends to Increase 
the tension of the tongue. 



Asricnltiiral. 

Cattle Food Compound.— Fritz V. 

Friderichsen, Copenhagen, Denmark. As a new article 
of manufacture, this inventor has patented in the United 
States, and in nearly all the countries of the world, a 
method for ubing blood in food for cattle in such manner 
that the blood will be preserved and the product will not 
deteriorate when kept for years. It consists in adding 
to the blood about twenty-four per cent of treacle or 
molasses, and then allowing this mixture to be absorbed 
by one or more of the ordinary kinds of forage commonly 
used in the trade, the forage forming the body of the 
product, which is made into cakes or into a coarse pow- 
der. The quantity of forage added is to be so regulated 
that the final product will contain nitrogen, fat and 
carbohydrates in suitable proportions. 

Plow Draught Attachmeni'.— Wal- 
ter H. Nelson, Northport, Mich. This patent \b for Im- 



has an eye at the outer end of the swivel bolt. The 
jaws of the intermediate clevif are perforated, and 
adapted at each end to embrace the central bend of the 
first clevis and the eye of the swivel bolt, and pivot pins 
join the parts together. This comiecting device per- 
mits of any amount of twisting or bending without be- 
coming tangled. 

Harvester Binder. — Frank G. 

Grove, Luray, Va. This is a self-binder which is appU- 
cable to and may be used upon any side delivery har- 
vester, and in which the driving power may be derived 
from the rake shaft or other moving part of the har, 
vester. A packer head reciprocates toward and from a 
binder shaft, there being a projecting looped arm on the 
bead which engages an arm on the binder shaft. The 
binder shaft supports a needle arm and two crank arms, ' 
one of the crank arms having for its function to co-op- 
erate in positively pressing the needle to binding posi- 
tion and return. Racks operate a pinion to cause a dis- 
charging arm to first aid in compressing the sheaf, and 
then, by a continued movement, to forcibly discharge the 
sheaf from its holder. 

Ifliscellaneons. 

Firearms Loading Mechanism — A1- 

pheus B. Harmon, Havelock, Iowa. To automatically 
load small arms, such as repeating rides and shot guns, 
this inventor provides a simple and positive mechanism 
designed for ready application to any of the firearmsas 
now constructed. A pitman pivoted to the breech block 
extends rearward through the hollow stock to a wrist pin 
on a crank wheel, un whose shaft is a pinion meshing 
with a gear wheel on a shaft extending out of the 
stock, and on which is a boxing carrying a spring, one 
end of which is secured to the boxing and the other to 
the shaft. Attached to the boxing or spring barrel Is a 
folding crank, and the boxing has ratchet teeth engaged 
by a spring pawl. After the magazine is charged the 
spring is wound by turning the boxing. Immediately 
afteriflring,! the crank wheel^is rotated, drawing the breech 
block back, ejecting the exploded shell and placing a 
cartridge in position, and the backward movement of the 
breech block moves the hammer to a cocked position. 

Solar Attachment for Telescopes. 

—Peter Stoller, Pitkin, Col. This attachment is more 
especially designed for telescopes used by engineers for 
making observations for taking time or for determining 
latitude, the time being known. The telescope is 
mounted equatorially on a frame constructed for at- 
tachment to the standard of an engineer's transit, or to 
any other suitable telescopic stand, the telescope being 
provided with adjustments for latitude and for hour 
angle and declination, with verniers connected with each 
adjustment. 

Permutation Lock.— John A. Henry, 

New York Cit}'. This is a lock which may be readily 
thrown into locked or unlocked position, or it may be 
employed as a latch. Combined with actuating t^pindles 
is a series of independent tumbler plates, each having 
diagonal guide recesses on its oppopite faces, ani each 
having its obliquely opposite edges beveled, the tumbler 
plates being on a rotary plate wit'.i which the latch bolt 
engages, and the spindles being detachably connected 
together, one of them being parsed through an elongated 
opening in the rotary plate. The several tumbler plates 
are held in place by an actuating ring, and the tumblers 
are arranged to a certain scheme of numbers determined 
by the diagonal channels. 

Printing Apparatus. — Juh'us G. 

Hocke, Bayonne, N. J. I'his is an apparatus for print- 
ing a set of characters on a shipping receipt or similar 
pai>er, and at the same time printing a separate check or 
ticket with duplicate characters. A swinging frame car- 
ries two printing devices, one for printing a blank ticket 
and the other for printing dupli^iate chaiacters on a re- 
ceipt, each printing device comprising a set of type 
wheels and means for setting both sets of type wheels 
simultaneously, to bring- the same type characters into 
printing position, there being also a set of consecutive 
numbering wheels for each printing device, the wheels 
being automatically actuated by the swinging of the 
frame. 

Typewriter Desk Attachment. — 

Fred L. Boyiiton, Kingfisher, Oklahoma Ter. This at- 
tachment comprises a corner post adapted to be hinged 
to the comer of a desk, so that it may be turned to the 
front of the desk or to one side, the post carrying a 
hinged section or drop leaf, with props movably en- 
gaging the post at their lower ends and bearing at their 
upper ends beneath the drop leaf. The props permit the 
compact and easy collapsing and downfolding of the 
hinged section, which may then be swung around against 
one side of the desk. 

Fountain Pen.— Carl J. Renz, New 

York City. This is a pen in which the supply of ink 
1 may be shut oflE by manipulating the nib tube, when the 
pen may be carried point downward in the pocket with- 
out leakage, and when the supply is cut off from the 
barrel to the nib or pen proper the surplus is automatic- 
ally drawn within the casing and held in storage. The 
feeder is also designed not to clog, while serving both to 
deliver and to store the ink, as well as supplying ink to 
the pen and rpt>ulating the supply from the barrel or 
reservoir to its conducting channels. 

Deodorizing Oils.— James R. Whit- 
ing, Stamford, Conn., and William A. Lawrence, Water- 
ville, N. Y. To refine and deodorize the lighter products 
of petroleum, this inventor has devised a process and ap- 
paratus according to which the oil is first reduced to a 
vapor, then passed through charcoal and then through 
lime water, the vapor being then condensed. The ap- 
paratus comprises a heating cylinder in which the 
vaporization is effected, and a container for charcoal 
having communication therewith, while a lime water 
cylinder communicates with the container and a conden 
ser is in communication with the lime water cylinder 
It is found that the refined solvent is greatly enhanced 
in value and usefulness. 



Hook Hanger.— Charles T. Redfield, 

Glen Haven, N.Y. This is a hook for hats or coats, 
etc., formed of a single piece of bent wire to make 
upper and lower upwardly curved hooks of double sec- 
tions of wire, each end of the wire being bent at right 
ansiles and having a spur or prong adapted to enter the 
rear face of a strip of wood. The device forma a firm 
support and may be cheaply made. 

ANTI RATTLER THILL COUPLING. — 
Charles T. Redfield, Glen Haven, N. Y. An anti-rattler 
device of simple and inexpensive construction is pro- 
vided by this invention, one which may be applied to the 
ordinary 'Coupling without change, and is applicable 
alike to round or square coupling bolts, serving the pur- 
pose of a bolt lock, a nut lock and an anti rattler. It 
consists of a plate having its intermediate or main por- 
tion bowed slightly upward, and at one end an upturned 
flange to rest alongside of the nut, while at the opposite 
end is a bolt wing at an acute angle to the main portion 
and having a flange to overlap the bolt head. 

Spiral Spring Attachment.— James 

Brown, Carlton, Victoria. To connect spiral springs 
more readily to the articles to which they are attached, 
according to. this invention, the legs of a U-shaped at- 
tachment, with enlarged bowed portion, are entered 
within the coils, the ends of the legs being bent to form 
each a hook, engaging the opposite end of the coil. A 
similar attachment is entered from each end of the coil, 
and the legs are preferably made in two portions con- 
nected by turnbuckles for adjustment to the desired 
length. 

Traveling Basket.— Wilhelm Sie- 

vert. New York City. A basket adapted to take the 
place of a trunk, according to this invention, has a 
broad top rim, a cover with downwardly extending edges 
formed of bars interwoven with material, and a cleat 
around the lower edge of the cover having openings in 
which the bars are fitted. The construction is designed 
to maintain at ail times the shape of the basket and pre- 
vent the cover from spreading when pressed on or being 
crushed in. 

Water Elevator.— Herbert L. Poe 

and William C. Sparkman, Southmayd, Texas. This in- 
vention is for a novel arrnngemeut by which a bucket 
n:ay be continuously raised and lowered in a well to lift 
and discharge water therefrom, the operation continuing 
automatically. The power is supplied from an operating 
shaft, and a support or plate is movable across the path 
of travel of the bucket when it is raised to open the 
bucket valve, there being also an operative connection 
from the hoisting device with the plate or support to 
move it out of the path of the bucket when the latter 
has been emptied. 

Bottle Closure.— Peder K. Mannes, 

West Duluth, Minn. To prevent the use of a bottle a 
second time, without showing that it is bo reused, this 
inventor has devised a bottle with an opening in one 
wall of its mouth, interior grooves communicating with 
the opening, and a closure plate extending though the 
opening and fitted in a groove. The plate has raceflees 
communicating with each other by a groove, in which is 
a spring whose free ends engage with the walls of the 
mouth of bottle. The plate cannot be removed without 
fracturing the neck of the bottle at the points where the 
recesses are located. 

Christmas Tree Holder.— Peter J. 

Kelly, New York City. This holder has three legs, 
pivoted near their upper ends to a retaining ring, their 
upper ends being adapted to engage and clamp trees or 
sti£F8 varying considerably in size. The smaller staff 
spreads the feet of the legs a little more than the larger 
one, but the hea\ier the object, the firmer it will be held, 
all sizes being held securely. 

Mail Box.— William D. Jones. Home- 
stead, Pa. This is a box for the reception of mail mat- 
ter and is made in hinged sections, spring controlled, to 
fold flat against the back of the box when the latter is 
empty. The box is designed to be used mostly for 
newspapers and as an advertising medium, there lieiug 
ample space for an advertisement. It is open at the 
bottom and has a cover to protect its contents, and 
when papers are placed in it the box may be brought to 
the shape of an ordinary mail box, the parts returning to 
folding position and clamping the inserted mail matter 
between its front, sides and back. 

Animal Trap.— Job T. Wells, Cando, 

North Dakota. This is a simple and inexpensive self- 
setting animal or bird' trap, comprising a cage having at 
one end a gangway connected by a side passage, rocka- 
ble gates closing the ends of the gangway, while a rocka* 
ble platform has a device extending from Its pivot sup- 
port to a tilting table, the gates and platform being con- 
nected, and the movement of the platform controlUog 



the ga tea and tilting table. The animal must tread upon 
the platform to reach the bait. 

Designs. 

Buckle.— Henry E. Smith, Newark, 

N. J. The principle novelty of this buckle consists in a 
panel having the appearance of being inserted in and 
extended lengthwise of the front bar of the buckle loop, 
the junction being on diagonal lines and the panel con- 
trasting with the side portions of the loop. 

Hat Support.— Harriette G. Corzino, 

New York City. This is a support to be applied more 
especially to theater chairs, and has a portion curved to 
correspond to the back of the chair, a back membei- 
adapted to serve as mirror, and two oppositely curved 
portions adapted to serve as hat supports. 

Sash Belt.— Mark Aronson, New York 

City, 'i^e leading feature of this design comprises 
panels inserted tranpversely of the longitudinal plaits of 
the body of the belt, there being also a bow ornament on 
one end. 

Seat Top. — Frank B. Burne, New 

York City. This seat top is round and is made of a 
series of small cushions. In lines at right angles to each 
other, the plan t)eing square in outline and the corners 
being recessed by the circular heads of the securing 
nails. Each cushion is defined from the other by 
creases. 

Dr m.— Orville R. Noble, Granville, 

Mass. According to this patent, the drum body band 
comprises flags of stars and stripes in relief, with pro- 
nounced relief border and staffs for the flags, and also 
with cords and tassels in relief. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS, ETC. 
Warner's Pocket Medical Dic- 
tionary. Philadelphia: William R. 
Warner & Company. Pp. 304. Price 
75 cents. 
This is a concise little handbook giving the pronuncia- 
tion and brief definitions of 10,000 words and terms used 
in medicine and associated sciences. 

The Book op the Dairy. A Manual 
of the Science and Practice of Dairy 
Work. Translated from the German 
of W. Fleischmann. byC. M. Aikman 
and R. Patrick Wripht. London, 
Glasgow und Dublin : Blaekie & Son, 
New York : D. Van Nostrand Com- 
pany. 1896. Pp. xxiv, 344. Price $4. 
Dairy practice is no longer a matter of the farmyard; 
it has rather become a question of science applied to the 
development of the greatest possible amount of cleanli- 
ness. The title of the book, which we quote in full, 
gives its scope, and an examination goes to show how 
very complete It is, and how adequately the modern 
dai/y or milk factory is treated. The allied subjects are 
also included, for the book, in addition to telling of 
the titular subjects, also speaks of cheese and margarine, 
of the condensation of milk, of the use of antiseptics, 
and of the chemistry of the subject. It should be a sine 
qua nou of the dairy farmer, amateur or professional. 

Geological Survey of Alabama. 
Eugene Smith. State Geologist. Re- 
port on the Valley Regions of Ala- 
bama (Paleozoic Strata). By Henry 
McCallet, A.«*fciistant State Geologist. 
With illustrations. In two parts. 
Part I. On the Tennessee Valley 
Region. Montgomery, Ala. 1896. 
Pp. 436. 

An Introduction to Geology. By 
William B. Scott. New York : The 
Macmillan Company. London : Mac- 
miUan & Company, Limited. 1897. 
Pp. xxvii, 573. Price $1.90. 

This contribution to geology from Prof. Scott of Prince, 
ton College, is an excellent example of the modem 
treatment of science, making the subject one of general 
interest and getting rid of much of the dryness ordinarily 
supposed to be a necessary accompaniment of geology. 
It is most interestingly illustrated, partly with half tones, 
nature being called upon directly to furnish the illustra- 
tions, while woodcuts are also used as required for 
special cases. It is certainly a most attractive feature to 
employ the absolute reproduction of natural scenery to 
cover the ground of rock phenomena. The latter por- 
tion of thework is devoted to paleontologyand is largely 
illustrated by special woodcuts. An excellent index 
closes the work, nearly 28 pages being devoted thereto. 

Des Ingenieurs Taschenbuch. Her- 
ausgegeben vom Akademischen 
Verein. HUtte. Sechzehnte, Neu 
Bearbeitete Auflage. Mittlber 1.100 
in den Satz Eingedruckten Abbildun- 
gen und Zwei Tafeln. Berlin : Ver- 
lag von Wilhelm Ernst & Sohn. 1896. 
Pp. vi, 984 Price $6.40. 

The size of these two volumes, including over 1,500 
pages, with independent indices, would remove them alto- 
gether from the American idea of a pocket book, although 
the liberal ideas of the Teutons on the subject allow 
them to be so named. They are far too exhaustive to be 
reviewed within the limits of our space. They really re- 
present a treatise on civil and mechanical engineering, 
with very numerous illustrations and limitlesB formulie. 
Electricity and technology are also treated to a considera- 
ble extent. The work is in many aspects naturally of 
the German class distinctively. As an Instance we may 
cite the table of money values, referring to the German 
mark and its subdivisions. The tables of weights and 
measures are really very, exhaustive and worthy of every 
commeudation, and may be used as an illnstratiou of th« 
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high merit of the work. The Bo man type is uBed 
throaghoat 

ANaswANDTB Elektbochbmib. Erster 
Band. Die Priuiar und Secundar 
Elements. Von Dr. Franz Peters. 
Wien. Pest, Leipzig : A. Hartleben's 
Verlag. 1897. Pp. xiv, 338. Price 
$1.30. 
This book is one of the attractlTe German monographa 
of which 80 many have appeared from tbie publlebing 
bonee. It is devoted to batteries, primary and secondary, 
and in its three handred-odd pages the subject of bat- 
teries, wet, dry, thermo and secondary, is really most ex- 
cellently treated, with numerous and quite satisfactory 
illustrations. The thoroughness of the treatment is testi- 
fied to by nearly a six page registry of names of the bat- 
teries mentioned In the text 

Corporation Bookkeeping in a Nut- 
SHELlk With au appendix contain- 
ing a chapter on the Treatment of 
Manufacturing Accounts, the Latest 
and Most Approved Rules for Aver- 
aging Accounts, the Shortest and 
Best Rules for Computing Interest, 
Rules for Locating Errors iu Trial 
Balances, Short Cuts in Figures, etc. 
By P. H. Grover. Detroit, Mich. : 
The Bookkeeper Company, Lim- 
ited. 1897. 8vo. Pp. 94, tables. 
Price $2. 

strange to say, the science of accounting is still in a 
transitory state, so that there are constant demands for 
shorter, clearer and more intelligent methods of recording 
the transactions. The present work is devoted to proba- 
bly the most complicated form of bookkeeping that is in 
use by large corporations, requiring summaries, cabula- | 
tions, statement sheets, etc. It gives a clear exposition 
of the modem methods which are employed. The author 
shows a familiarity with the most complicated forms of 
trial balances, involving one-half dozen different corpora- 
tions. 

Embalming and EMBAiiSfiNa Fluids. 
With the bibliography of embalming. 
By Charles W. McCurdjr, Wooster, 
Ohio : The Herald Printinsr Com- 
pany. 1896. Pp.84 Price $1. 
The thesis of Prof. McCurdy is unique. It is in no 
sense of the word a practical guide to the professional 
embalmer, but is a scientiflc treatise upon embalming 
and embalming fluids. A large part of the work is de- 
voted to a bibliography of embalmirg. It is one of the 
most complete special bibliographieg which has ever come 
under our notice. 

The Polarizing Photo-Chronograph. 
By Albert Gashing Crehore, Ph.D., 
and George Owen Squire, Ph.D. New 
York : John Wiley & Sons. Pp. 150. 
with numerous plates. Price $3. 
A Dartmouth Sollege professor and an army lieuten- 
ant attached to the United States Artillery School give 
an account in this book of experiments made in de* 
veloping the perfected instrument now principally used 
in determining the velocities of projectiles. The unit of 
time to be dealt with in such experiments is so very small 
that the work of designing and constructing a practically 
efficient instrument has been participated in by numer- 
ous experimenters, whose labors have extended through 
several years. In trials inside the bore of a three inch 
field gun, the recorded times bore about the same relation 
to a second as a second does to a third of an hour. The 
basis of the chronograph is the influence of the mag. 
netic field as generated by the electric field upon light, 
the use of light as an agent being greatly facilitated by 
the recent development of rapid photographic plates, 
some records on sensitive plates having been made by 
exposures of only 1-100,000 of a second. The new in- 
strument, with which the more recent experiments were 
conducted, was made by J. A. Brashear, of Allegheny, 
Pa., and the measuring instrument for it was made by 
Warner & Swasey, of Cleveland, Ohio. 

Maintenance op Wat Standards on 
American Railways. Chicago: 
Roadmaster and Foreman. Pp. 557. 
Price $3. 
This book contains a great amonnt of technical in- 
formation and rules and instructions governing roadway 
departments of the leading railwaysof the United States. 
The forms of reports required from roadmasters, section 
foremen, and all who have supervisory duties relative to 
the construction and repairs of the different roads, to. 
gether with minute specifications of important details, 
are here given in a way to facilitate comparison, and be 
of assistance to the practical railroad man. 

Sanitary House Drainaob. By T. E. 
Coleman. New York : Spon & Cham- 
berlain. Pp. 186. Price $2. 

a convenient handbook for architects, engineers and 
builders is here presented, with the matter and illustra- 
tions so arranged as to place the subject well within the 
comprehension of any nontechnical individual who 
wishes to supervise or plan such work for his own dwell- 
ing. A good deal of attention is given to the ventilation, 
flushing, and cleansing of drains, a thorough, safe con- 
struction of good capacity being strongly recommended. 

Practical Gas Fitting. New York : 
David Williams. Pp. 116. Price $1. 

This book is a reprint of two illustrated articles origi- 
nally appearing in the Metal Worker, and written by J. 
W. Hughes and W. B. Gray, both practical gas fltters. 
The different manner in which these two workmen treat 
their subject cannot but be of interest to plumbers and 
others interested in this class of work. 

Hot Water Manual. By Walter Jones. 
Chicago : The American Artisan 
Press. Pp. 220. Price $3. 

This book contains information and suggestions on the 
best methods of heating public, private, and horticultorai 
buildings, treating on the high and low pressure systems, 
duplicate boilers, radiators, swimiaing baths, Turkish 
battifi, etc. 
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ing week's issue. 



Marine Iron Works. Chicafto. CataloKue free, 

yoT mining engines. J. S. Mundy, Newark, N. J. 

" U. S." Metal Polish. Indianapoliid. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Folding Umbrellas. Write Grove & Stover, I^uray, Va. 

Handle & Spoke Mchy. Ober Lathe Co.,Chagrin i<'alls,0. 

Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. V. 

Concrete 'Houses — cheaper than brick, superior to 
stone. " Ransome," 757 Monadnock Block, Chicago. 

Order pattern letters & figures from the largest varie- 
ty. H. W. Knight & Son, Seneca Falls, N. Y., drawer 1115. 

For static machines for all purposes, and X ray appa- 
ratus, write Reedsburg Electric Mfg. Co., Reedsburg, 
Wis., U. S. A 

Machinery manufacturers, attention ! Concrete and 
mortar mixing mills. Exclusive rights for sale. " Kan- 
some," 757 Monadnock Block, Chicago. 

The celebrated " Horusby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. f4. Munn & Co., publishers, 361 Broadway, N. Y. 

The Temperly Transporter. 
See illustratiun. front page of Scientific Ahkuicax, 
April 24. It is manufactured by the Lidgerwood Mfg. 
Co., 9G Liberty Street, New Yurk. Write for particulars. 

iW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 3(51 Broadway, 
New York. Free on application. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters 
or no attention will be paid thereto. Ttiis is for oui 
information and not for publication. 

References to former articles or answers should 
give date of paper and pa^e or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by lettei 
or in this department each must take his turn. 

Bujers wishmg to purchase anv article not advertised 
m our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be liad at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

ininerals sent for examination should be distinctly 
marked or labeled. 



(7166) 8. G. says : Can you tell me how 
I can mount photographs and other pictures on glass the 

ae as to be seen in the picture store windows ? A. 
To mount prints on glass, take 4 ounces of gelatine ; soak 
one half hour in cold water, then place in a glass jar, add- 
ing 16 ounces of water ; put the jar in a large dish of 
warm water and dissolve the gelatine. When dissolved 
pour in a shallow tray; have the prints rolled on a roller, 
albumen side up; take the print by the comers and pass 
rapidly through thegelatine, taking great care to avoid air 
bubbles. Squeeze carefully onto the glass. The better 
the quality of glass, the finer the effect. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

JUNE 8, 1897. 

AND EACH BEARING THAT DATE. 

LSee note at end of Met about copies of these patentB.J 



AdvertisinK device or toy, M. F. Price 

Aerator, milk, J. Little John 

Agin? alcoholic liquids, process of and apparatus 

for, H. Deininger 

Alarm. See Bicycle alarm. Burglar alarm. 

Ammeter, shunt, W. B. Potter 

Animal trap, S. A. Lewis 

Animal trap, J. G. McCoy 

Animal trap, A. T. Sullivan (reissue) 

AnnealinK box, J. H. Orwig 

Annealing metallic tubes, wire, etc., plant for, S. 

A.Sague 

Armature binding band, H. Geisenhoiier 

Auger handle; O. J. Knapp 

Awning, C. P. Fogh 

Axle, balljl£aring, A. C. Famsworth 

Axle, vehicle, G. Greenlee, Jr 

Bale tie, P. K. Dederick 

Band cutter and feeder, A. Kleinstiver 

Banks against robbery, apparatus for securing 

funds of, P. F. King 

Bath apparatus, O. Eisenlohr 

Baths, basins, etc., mixing vessel for, L. M. 

Hooper 

nattery. See Secondary or storage battery. 

Bearing, ball, W. D. Knowles 

Bearing, ball, H. Schuppisser 

Bearinf?, roller, W. H. Woodcock 

Bed, folding, L.W. Welch 

Bedstead, metal, D. Frank 

Bell, bicycle, A. B. Burns 

Bell, bicycle, J. E. Moore 

Bellows, hand, C. W. Dunn, Sr 

Bending or forming machine, A. Dolge 

Bicycle, J. Wheatley 

Bicycle alarm, Leavitt & Bibo 

Bicycle attachment, S. W. Wardwell, Jr 

Bicycle brake, J. Murphy, Jr 

Bicycle chain cleaning device, J. T. Reagan 

Bicycle lock, J. Davidson 

Bicycle lock, A. R. Sewell 

Bicycle parcel holder, W. H. Carter 

Bicycle support, D. Rancour 

Bicycle trainer, L. de Montgomery, nee Ditte. . . . 
Bicyclea. dust guard for sprockets and chains of, 

H.HllI 

Bit brace with right angled V guide frame, S. Mc- 

Clellan 

Bit iiandle, A. Van Lenten 

Blower, rotary. W. W. Wainwright 

Boiler furnace, W. H. Pearce 

Bolt, A. Adams (reissue) 

Boltclipper, H. K. Porter 

Book support, T. A. Owen 

Bookbinding, B. M. Wallen 

Bottle, J. E. Barclay 



584,272 
584,227 

584,090 

683,934 
584,228 
583,9ai 
ll,(i06 
584,165 

584,166 
583,991 
b83,910 
584,075 
583,988 
584,129 
583,899 
584,042 

584.309 
584,052 

584,265 

583,911 

584.296 
583,965 
584,10i 
.583.990 
584,032 
584,312 
584,1.54 
584.212 
581,200 
584.1711 
584 .Kn 
58:).ft21 
5S4,2:i8 
.5K:),8iU 



"^dpertiseTnents. 



584,01 
584,207 
583,942 
583,920 

583,904 

583,922 
684,099 
584,067 
581,271 
11.006 
584,191 
683,929 
584.198 
583,970 



ORUINARV KATEri. 

Iiisiile Paffe, each iiisel'tioii - - 7.5 cents a line 
Buck PaKe, eapll insertion •--- #1 ,00 a line 

^~For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. iilnKraviiigB may head adver- 
tisements at tne same rate per agate tine, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the fullowinK week's issue. 
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OODoimETHLWOBKEBS 

withoat steam power can save 
time and money by using our 

Footamlllamli^weilliactiiqery 

SEND FOR CATALOGUES— 

A — Wood-working Machinery. 
B— Lathes, etc. 
SEDZCA FALLS HF6. COHFAHT. 

095 Water St, Seneca Falls, N. Y. 



AMERICAN PATENTS. — AN INTER- 

escint-' tinri viilufible tnble shnwinu the number of patents 
LTiinied for the rarinus subjects upon whicti petitions 
have heen filed from the beuinnin'.: down to December 
31. 189*. Contained in f>ciBNTiFic Ameikcan' Scp- 
pr.EMKNT. No. 100-^. Price 10 cents. To be had ;ii 
this office .ind from all newsdealers 



L°OWER& FOOT SHAPERS.PLANERS. DRILLS. 
A^Lj^C MACHINL SMOPOUTFITS. TOOLS 
0K I ^bO* AND SUPPLIES. CATALOGUE FREE- 
SEBASTIAN LATHE CO. 120 CULVERT 5T. CINCINNATI. 0. 



THE HALL 

BRASS PIPE WRENCH. 

A PERFECT TOOI* 
WITH KUU^TION GRIP. 

Bua^iintfB for all sizes and ehapee. 
HiKbly polished pipes made 
up witbout scar or Injury. 
For Circulars and Prices 
WALWORTH MFG. CO., 16 Oliver ST:, 'SITSTON, MASS. 





GATES ROCK & 
ORE BREAKER, 
Steam Ore Stamp, 
Mining Machinery, 

50 years experience as builders. 
GATES IRON WORKS, 

Dept. C, eSOEIstonAve., Chicago. 



BARNES' - 

UPRIGHT DRILLS 

Complete line, ranging from LiKbt evic- 
tion Disl£ Drill to 42' Back Geared Self- 
Feed. 11^ Send for Neiv Catalogue. 

W. F. &JOHN BARNES CO. 
1999 Ruby Street, ROCKFORD, ILL. 




ARMSTRONG'S » PIPE ^THREADING 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. 6tocizs and Utes 
unirersallu ncknowteiified to be 
THE BEST. 1^- Send tor catalog 
THE ARMSTRONG MFG. CO. 
Itrlilcenorc, Conn. 




Drop Forging Plants 

for BICYCLE work. 

Will quote on complete PlantB, Dies, and 
Tools. tW Send for catalogue D. F. 

The Billings & Spencer Co. 

Hartford Conn. U. S. A. 




Transits and Leveling Instruments. 

^'^^% ELECTRIC LEVELS 




Sites, 2 and 3 inches. Prices, 25 and 30 cents. 
ForiBookonl C. F. IMCHAICU!«ON <k SON, 

P.O. Box 977, Athol, Mass., U.S.A. 



the Level. 
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ARCHITECT LEVEL $50 

Improved Transits & Levels 
Graduated entirely on our 
large dividing engines. Spe- 
cial award at the World's 
Fair. All kinds of Bngineer- 
Ing, Surveying and Drafting 
Instruments and Materials. 
220 p. illustrated catalogue 
mailed A-ee only if this ad. 
Is mentioned. 
QUEEN iSc CO., Inc., 
1011 Chestnut f^t.t 
IMillndelpliia. 



eyckt macWne$. 

We can furniBb the Latest Improved Eyelet Machines 
for making shoe eyelets and special eyeletB of all 
descriptions. We are also builders and designers 
of Special Wireworking Machinery. 
^W Send for Circular. 

Blake & Johnson, 

p. O. Box 7, Waterbury, Conn., U. S. A. 
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Tt* Cells* About* Cools" 

Every Mechanic, Metal Worker, or 
person interested in Machinery Sup- 
plies should have our new 1897 Tool 
Catalogue. It contains 710 pages, 
size l(^^7j^, and is an exhaustive 
and instructive list of all tools that 
may be required. Mailed free to 
anyone mentioning this paper and 
sending us 3d cents. Discount sheet 
forwarded with every copy of the 
book. Send stamps or money order. 

MONTGOMERY &C0. 

MAKERS AND JOBBERS IN 

FINE TOOLS, 

1 S Fulton Street, New York City. 
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Bottle, J. F. Inglis 584,23£ 

Bottle cleaner, H. H. Freeman 584,215 

Bottle, mucilage, G. C. Koester 5&1,043 

Bottle, non-reSllable, W. A. Papoun 584,M8 

Bottle or jar stopper, O. Seig... 583.949 

Bottle stopper, Wupper&Becker 583,9«6 

Bouquet holder, M. Bolsinger 584,170 

Box, T. F. Krueger 584,267 

Box and blotter, combination, T.C. Keeler 584,040 

Brake mechanism, fluid pressure, J. Soucek 584,0tj5 

Brick, J. Quigley 584,293 

Buckle, tongueless, Skiles & Boll 584,0»8 

Buffer and coupling, central, G. Johnston 584,116 

Burglar alarm, T.J. Sutton 583,952 

Burglar alarm system, W. T. Arnold 584, 202 

Butter moulding and cutting machine, Flynn & 

Muirhead .t84,2H 

Button, separable, P. A. Eklund 584,036 

Call apparatus, hotel electric, A. B. Chance 581,17:^ 

Camera stand, copying, O. Linley 584,182 

Can opener, W. W. Hurd 583,999 

Can opener, E. Sanders 584,121 

Canceling and register ing letters , machine for, F. 

W. Thayer 583,954 

Cane and pistol barrel, combined, J.H. Hammer. 584,222 

Cane crusher, A. L. Marshall 584,183 

Cap or closure, A. J. Robinson., 584,015 

Cape, I. Cohen 583,890 

Car, air storage motor. R. Hardie 584,146 

Car, combination stock or freight, P. H. Beenck.. 584,261 

Car coupling, H. T. Moore 584,045 

Car detachable support, street, J. II. Hammer 584,223 

Car door operating and locking mechaniem, W. 

W.Rhodes 584,240 

Car fender, W. Patterson 583,931 

Car heater, R. M. Dixon 584.211 

Car heating apparatus, railway, D. W. Magee 584,288 

Car, mine, J. S. Woodcock 583,964 

Car wheel, railway roller bearing, J. J. A. Miller.. 583,917 
Cars, device for enabling standing passengers to 
steady themselves, etc., in street, J. N. Mc- 

Intire 584,133 

Cardboard box, folding, E. C. Church 584,072 

Carpet sweeper, J. S. Hitchcock 584,307, 584.308 

Carriage body, G. H. Holtzmann 583,998 

Cash recorder and indicator, W. J. Busse 584,303 

Cash register, T. Carney 583,888 

Cash register, J. P. Cleal 583,889 

Centrifugal machine, W. C. Moore 584,046 

Centrifugal separator, H. McComack 584,2:^1 

Char revivifying apparatus, J. V.' V. Booraem.... 584.071 

Churn, W. A. Peak 584,134 

Clock, synchronizing. J. H.Gerry 584,128 

Clothes tongs, H. V. Padfleld 584,237 

Coal conveyer, R. C. Greenerd 584,112 

Cockeye, detachable. E. A.Hardy 584,159 

Cofiin handle gage. E. A. Yocum 584,030 

Collapsible chair. Beers & Eberhardt 584,070 

Combination wrench, R. H. Daniels 583,892 

Combing machine, Edwards & Longmore 583,896 

Conduit, J. T. McRoy 583,926 

Controller, pneumatic, E. D. Priest 583,938 

Controller, pneumatically actuated. Priest & Mer- 
rick 583.939 

Controller, series parallel, Potter & Case 583,935 

Converter, rotary, E. W. Rice, Jr 58:i,944 

Cooking apparatus, W. E. Baxter 581.259 

Cork cutting machine, H. Weinz 584,298 

Corset steel, M. E. McCloskey (now by marriage 

M. E. M. Playter) 583.923 

Cover or file for receipts, etc., P. Hano et al 584,285 

Covered box, S. Palmer 584,270 

Crane, derrick. McCabe & Anderson 584,187 

Crusher. See Cane crusher. Stone crusher. 

Cultivator, T. Andrews 584.254 

Cultivator, M.J.Todd 584,022 

Currents of high frequency, apparatus for pro- 
ducing. N. l^sla 583,953 

Curtain holder, G. K. Robinson 584.148 

Curtain roller, L. Schuck 584,049 

Cutout switch, G. L. Moyer 584,185 

Cutting edges of paths, machine for, B. B. Kelly.. 584,011 

Cycl e wh eel , Col lina & Wal lis 583,891 

Cyclometer, C. C. Higginbotham 584,286 

Dumper, G. Chapman 583,979 

Detonator, G. W. Dennis 583.984 

Diaper, li. Bowles 584,204, 584,205 

Disher and mould, H R. Hageman 584,221 

Disinfecting apparatus, J. A. Clinton 584,208 

Display and sample fastener, M. Mayer 584,229 

Door check aud spring, F.T.Russell 584,273 

Drawing instrument, A K Cross 584,139 

Dye, rhodamin, C. O. Muller 584.119 

Electric furnace, B. F. Price 583,936 

Electric light for vehicles, A. M. Rodriguez 583,945 

Electric meter, J. Harris 583,900 

Eiectricmotor, E. S. Pillsbuiy 583,933 

Electric regulator, C. C. Gartland 584,155 

Electric switch, G. Winckler 583,963 

Electrical conductor connection, B. F. Weidon.... 584,299 
Electrical distribution system, J. L. Woodbridge. 584, (^ 

Electrostatic influence machine, E. T^homson 583,957 

Enameling metal, J. Boston 583,974 

Envelope machine, A. A. Rheutan 584,064 

Envelope, photograph, A. A. Rheutan 584,063 

Evacuating device, A. Akeson 584,253 

Excavator, W. H. FulCher 584,037 

Excelsior cutting machine, F. Abel 5^>^ 

Excelsior cutting machine, J. R. Bate 583,884 

Fabrics, machine for uniting looped, S. Henshall. 584,224 
Fastening for iron and ornamental wirework 

stands. Beers & Eberhardt 584,069 

Faucet, W. A. Hull 583.906 

Felly for vehicle wheels, wooden, G. Tyler 584,277 

Fence, wire, B. H. Haley 584,175 

Firearm, recoil operated, H. Carr 584,153 

Fishing reel, R. C. Kruscbke 583,913 

Flower stand, J. Lemon 584,057 

Fluid pressure regulator, P. Albertine, Jr 584,201 

Flush tank, De La Hunt & Shaw 583,983 

Folding machines, anti-offset mechanism for. J. 

L. Firm 584.140 

Food products, apparatus for treating, W. H. 

Wright 584,0^7 

Food warmer, baby, A. Langerfeld 584,162 

Foot and ankle, artificial, J. 1. Lyons 584,004 

Fruit box, H. O. Little 584,044 

Fruit grading machine, Cunningham & Smith 583,981 

Fuel, artificial, H. R. Brissett 584,104 

Fuel, artificial, H. R. Brissett et al 584,105 

l<'urnace. See Boiler furnace. Electric furnace. 

Furnace draught regulator, Ij. J. Bretz 583,975 

Furnaces, machine for charging open hearth, J. 

P. Eck 584,061 

Furniture base, W. F. Woodruff 584,124 

Game apparatus. R. F. de Grain 584,219 

Game apparatus, W. P. Wetzler. 584,199 

Garment holder, spring. J. Davis 584,263 

Gas engine. Burger & Williams 584,282 

Gas engine, F. C. Griswold 584,130 

Gas generating apparatus, B. Loomis 583,915 

Gas or vapor engine, P. B. & S. D. McLelland 584,188 

Gasoleneand gas en^ne. W. F. Davis 5811,982 

Gate. See Self -opening gate. 

Gate, C. W. Burrington, 583,977 

Gate, E. B. Chandler .^,978 

Gate, P. Markley 584.092 

Gate, W. R. White 584,280 

Glass. See Looking glass. 

Glass, colored fiashed ornamental, A. L. Brown.. 584,107 

Glass, machine for automatically gathering, W. 

F. Altenbaugh 584,138 

Governingvelocity of spring drivingmechan isms, 

device for, P. Lochmann 58i,003 

Governor, automatic fluid, G. W. Browne 584,172 

Grain, apparatus for separating moisture from, 

Robinson & Birks 584,195 

Grain binder bundle carrier, H. E. Pridmore 584,014 

Grinding machine, tool. M. B.Hill 584,114 

Gun. magazine. J^. L. Hepburn 584.177 

Harrow, disk, P. E. Little 583,914 

Harvesting machine, corn, J. W. Pridmore 583,937 

Hat fastener, Schruben & Beck 584,243 

Hat pin guide and fastener, Rankin & Spicer 584.147 

Hay press, W. V. Young 584,300 

Hay rake and loading and stacking machine, S. 

Concannon 584,210 

Heater. See Car heater. Portable heater. Water 

heater. 
Heating apparatus for use with liquid hydrocar- 
bons, A. Quentin 583,940 

Hides and leather, machine for treating, W. B. 

Turner 584,123 

Hinge, J. H. Pineo 584.096 

Hinge, lock, G. Ij. Reenstierna 584.2119 

Hoisting apparatus, W. C. Baxter 5^,'M\ 

Horseshoe nail machine, Capewell & Jones a)A,Wi 

Hose coupling, E. E. Gold 584,144 

Hose nozzle, J. Askins 583.1Ki9 

Hose splice, C. F. Munson 584,WI« 

Hub. wheel, J. B. Garand 581.141 

Hydrocarbon motor. M. H. Rumpf 584,0!*7 

Igniting device, B. Jolles 584,(»6 

Indicator. See Ship speed indicator. 

Ink well supporting attachment for desks, R. E. 

Rayman 583,943 

Inking apparatus, mechanical, M. B. Templin 584,247 

Insect capturing and destroying device, J. Strou- 

hal 584.245 

Insect capturing and destroying machine, J. 

- Strouhal 584,246 

Insulator for telegraph or other electric wires, 

:7 Nesmith & Arnett 584,236 

Joint. See Rail joint. 
Knife. See Lock blade knife. 

{Continued on page 398) 
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WILLIAMS' SOAPS are for sale everywhere, but 
if your dealer does not supply you, we mail them — to 
any address — postpaid on receipt of price. 

Williams' Shaving Stick, 25 cts. THE 

Genuine Yankee Shaving Soap, 10 cte. . g gn, , imnn nn 
Luxury Shaving Tablet, 25 cts. J. D. nlLU|l|Ua uU. 

Swiss Violet Shaving Cream, 50 cts. 
Jersey Cream (Toilet) Soap, 15 cts. 
Williams'Shaving Soap (Barbers'),Six 
Round Cakes, 1 lb., 40c Exquisite 
also f ortoUetTiial cake for 2c .stamp 



Glastonbury, 
Conn., U.S.A. 



LosvoN, 64 Ot. Rusael St. 
Stsnbt, let Clarence St. 



SHAVING 
SOAPS 

excell all others in the 
peculiar sohening action on 
the beard.andtne wonderfully 
kealino-creamy-Never-Drying 

LATMER. 



On receipt of ten cents in stampp (practically 2S% of re- 
tail price) we will send you one of our 

^-Inch auger bits 



A fine cutting tool, perfect clearance, especially good 

in bard wood and for end boring. 

^^^ Send for Circulars " S A," Free. 

THE FORD BIT CO., Holyoke, Ma ss. 

Tbis beats Wind, tit earn, or Horse 

Power, we oBer tbe 
WEIiSTKIl m actual borse power 

GAS ENGINE 

for Si 5». less IOt discount for cash. 
Built on interchaneeaMe plan. Built 
of best material. Made in lots of 100 
thereiore we can make the price. Box- 
ed for ablpment, weirrbt 803 pounds. 
Made for Gan or Gasoline. 

tST" Write for Special Catalogue. 

WEBSTER M'F'G CO., 
1074 West 15tb Street, CHICAGO. 




POWER? POWER? POWER! 

Fifty per cent, increase at no additional expanse. 
VICTOR VAPOR EHBINE. 

LOeaL AGENTS WANTED. 

Steam ana Vapor Launches 

Row and Sail Boats. 
Send for catalogue. Specify ' 
one wanted. 

THOI.KANE&OO. 
64-66 Wabash av., Chicago,'^ 




The Chicago Gas & Gasoline Engine 




The simplest pas and gasoline 
enftine on r>he market. Has no 
equal for absolute, steady speed 
and durability. It is a dwarf 
in size and a Samson in 
stiength. CataloQue sent on 
application. 

MANUFACTURED BT 

J. .1. NOIt>IAN CO., 

48 "A" South Clinton St., 
CHICAGO. ll.L. 



Special Machinery, Dies and Tools 

Sub Press Dies 

For Pimchvng and Forming Sheet Metal 
A SPECIALTY. 
GEO. M. QRI5W0LD, 

1S3 !^t. John 8t., 
NEW HAVEN, rONN. 




TT Vou nre a manufacturer of Sbcct Ittetal 
articles, you are naturally interested in New Ma- 
chinery, and it will cost only a 2c. stamp to request 
us toforward any of thefoilowlnR illustrated circulars: 
No. 1 . Rolling Mill Machinery for sheet metal 
No. 2. Tube and Wire Mill Machinery 
No. 3. Silverware and Coining Machinery 
No. 4.. Hardware and Brass Goods Machinery 
No. 6. Bicycle Machinery 

ADDRESS 

THE WATERBURT FARREL FOUNDRY & MACHINE CO. 

WATERBURY, CONN. 



This is The PIERCE h Actual H. 

Gas or Gasoline Engine, 

Complete, Ready to Operate. YOU can't afford to be without it.lf it will doyour 
work. r>IiMi>I^E, NO FIRE, ABSOLUTELY 8AFE, DUUAB1.E, 
WELI^ MADE and GUARAMTEEI) to be as represented. 

^ H. P. Marine Ensine and Launch complete. All sizes Hcrizontal to 
^* 25 h. p. Send Stamp for printed matter, stating size wanted. 

PIERCE ENGINE CO., 17 N. 17th St., Racine, Wis. 




"WOLVERINE" 6AS an° GASOLINE 
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CMCIMCQ STATIONARY 
XnbinCO, and MARINE. 

Tbe "Wolverine " is the only re- 
versible Marine Gas Enf^ne on 
themarket. It istbe lightest en- 
pine for its power. Requires no 
licensed eneineer Abso- 
lutely safe. Manufact'd by 
'WOLVERINE MOTOR WORKS, 

12 Huron Street) 

GRAND RAPIDS, MICH, 



HOISTING ENGINES 

Qperatins on rSA-o^tOLINE, 
DIr*TILLATEor»:KUDE 

Ul lj. Both Friction and 

Geared Hoist, from 10 to 50 . 

H. P.. for Mines. Qua.!*- ; 

riesf Docks, etc. Great 

Savine over steam, especially 

where wood, coal or water 1 

are scarce, Send for cataloj;. ' 

Guaranteed fully. State size 

wanted. Address Welter 

iititt anil (vasoliiie Eii- 

ffine Co., 402 S. W. Boulevard. Kansas City, Mo. 




ALCO VAPOR LAUNCH 
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Motor controlled from bow. 
Valve movement, 12 to 1. 16 
to 60 ft. Launches. Twin 
Screws a specialty. 1. 2, 3. 5, 
7,12. Hand 20h. p. Nollcensed 
engineer or pilot required. 
Speed and safety guaranteed. 
No daugerouB Naphtha or 
Gasoline used. No disagree- 
able vibration. 

tW Send 10 cents in stamps 
for 1897 Catalogue. 



Marine Vapor Engine Co., ft- Jersey Av., Jersey City, N.J, 



ONITOR»>«'MOGUL 




ROTARY ENGINES. 



The various efforts that have been made by invent- 
ors during several generations to overcome the de- 
fects of tbis form of motor were discussed In a 
series of articles published in tbe 

Scientific JImericdn Supplement, 

Nob. 1109, 1110, and 1111, Issues dated 
April 3d, 10th, and 17th. 1897. These articles give 
the history and development of tbe Rotary Engine 
from the year 1588 to the present day. The engrav- 
ings wbicb accompany the article have been pre- 
pared from works on the subject of Rotary En- 
gines and from patent drawings of recent Inven- 
tions, many of tbem sbowingdevices of tbe greatest 
Ingenuity and interest. Copies 10 cents each. 

MUNN & CO., Publishers, 
36i Broadway, New York City. 

SUPPLEMENT, 15.00 a year. 
Combined rates, with 
Scientific American S4. 
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Tapes. 



CbeBterman'B, Excelsior, 
Lufkln'B, Eddy'B, Roe'B, 
etc., and BupplfeB of al] 
kfndB f or Arcbf tectB, En- 
KineerB and DraufrbtB- 
men. 

Frost & Adams Co. 

EBtabllB&edlnl84D. 
•J9 C'ornhill, 

BOSTON, MASS. 



NO INSPe£TI0N.BOILER.riRE.HEAT, SMOKE OR ODOR. 



k4/Mk.linr<^D VAPOR UKINCAND POWEK COMPANY 
MUNI I Ur\ CIIAIIDIIAPIDS.MICH. inD rm CATALOtUC. 



mi Supplement 
Catalogue Ready! 

« « « « 

The publishers of the Scientific Ameri- 
can annovm(V3 that an entirely new 48 
page Supplement Catalogue is now 
ready for distribution, and will be sent 
free to all on application. 
MUNN & CO., Publishers, 
361 Broadway, New York City. 



THE IMPROVED GAS ENGINE. 

Two cylinders in one casting 
Occupies less space and weighs 
less for lis power than any engine 
made. Can be used wherever pow- 
er is required. Either sta- 
tionaryor marine. Noflre. 
No heat. Nn smoke. Noll- 
censed engineer required. 

ty Send for catalogue, 
SINTZ GAS ENGINE CO.. 
Grand RnpidH, 
Ifllch., U. 8. A. 




Experimental & Model Work 

Oirs. arul advice /ree. Gardam & Son. 45-61 Rose 8t.,N. Y 



[WELL DRILLING MACHINERY: 

FMANUFACTUneO BV 

.WILLIAMS BROTHERS. 
ITHACA. N.Y. 
IMDUNTEOOR ON SIUS,FOR 
^OEEP OR SHALLOW WELLS^ WtTH 
\ STEAM OR HORSE POWER 
J SEND FOR CATAUOeUC 
FmsmSS WIUUMS OIKM. ITtMCMUC) 




Knitting macbine knockolT mecbanlBm, J. Brad- 
ley 

Knitting macbine stop mecbanism, J. L. Went- 
wortn 

Ladder, portabieBtep, H. Bowman 

Lamp carbon holder, arc, B. Thomson 

Lamp, electric arc, Gf. L. Moyer 634,134, 

Lamp lighter, bicycle or other, J. Holmes 

Lamp or lantern, bicycle, W. 8. Hamm 

Lamp, railway signal, C. H. Dressel 

Lamp, salety, W. Waegel 

Lamp, street, R. Seeger 

Lamp support, bicycle. W. S. Hamm 

Last, A. H. Balier 

Lasting macbine, A. y. Preston 

Latbe, engine, Le Hlond & C'bard 

Lead from lead ore, malting commercial, P. G. 
Salom 

Leather dressing macbine, J. Hall 

Letter box, W. E. Huber 

Lifter. See Pan lifter. 

Light. See Eiectrlc'ligbt. 

Lightning arrester, A. Ekstrom 

Locli. See Bicycle loclt. Velocipede lock. 

Lock, A. J. Oleson 

Lock blade knife, J. P. Jackson 

Lucking device. T. p. Wallace 

Locomotive engine, C. H. Booth 

liOoking glass, A. Jensen 

Ijounge chair, G. Huitzinger 

Lubricator. E. Capitaine 

Lumber transfer, steam, W. A. Wilkinson 

Mail transferring device. E. Campbell 

Match box. J. K. Kauf maim 

Mattress. J. Uonman 

Measure and funnel, combined. M. N. Sevier 

Meat chopping machine. O. Kirsten 

Mechanical movement, G. E. Neu berth 

Medical thermonfeter case. Ollendorff & Fischer- 

Metal planing macbine, G. F. Mclndoe 

Meter. See Electric meter. Motormeter. Three 
phase induction meter. 

Meters, prepayment mechanism for electrical or 
other. Bastian & Hodges 

Mining cage s af ety grl p, W. H. Beakey 

Moulding and [Waning machines, chip breaker 
for. A. Premo 

Moulding apparatus, J. B. Ramp 

Momentum of moving bodies, apparatus for util- 
izing, F. A. Dillingham 

Motor. See Electric motor. Hydrocarbon motor. 
Vehicle motor. Water motor. 

Motormeter, C. P. Steinmetz 

Motor wheel device. C. K. Goddard 

Mowers, clover seed table attachment for, D. Mc- 
Artbur 

Multiple drill, Warman & Winter 

Mutoscope. H. easier 

Mutoscope, H. N. Marvin 684.228, 

Napping machine, C. Heap 

Nozzle, C. A. Snider 

Nozzle, water bag, J. Lines 

Nut lock, W. L.Gordon 684,157, 

Nut lock, W. N. Kenyon 

Ore grinding macbine. W. A. Woods 

Painting, magic, F. Tscbofen , 

Pan lifter, wT C. Nelson 

Paper feeding machine, T. C. Dexter 

Paper holding cabinet. Moebn & Graf 

Paper, package binder for toilet. J. N. Moebn 

Paving block and system of paving, combination, 
W. H. Northcutt 

Pen, U. S. Armstrong 

Pencil, propelling lead , B. B. Goldsmith 

Pipe. See Tobacco pi pe. 

Pipe core spindles, apparatus for wrapping, C. B. 
Allen 

Pipe coupling seal, F. N. McDowell 

Pipe wrench, R. A. Ryrie 

Pipe wrench and cutter, combined, M. Leven- 
dusky 

Pipes, apparatus for testing riveted, T. H. Mil- 
son 

Plane guide, E. Lindfors 

Planing and matching ipacbine, Bugbeeft Ban- 
ner 

Plant protector, J. McGo^an 

Planter, Myers & Adams 

Planter, potato, W. H. Goddard 

Plow. J. Baker 

Plow. G. B.Gauntt 

Plug, safety. T. S. McClintock 

Pneumatic handle. S. M. Gunsaul 

Pocket book, agent's, C. E. Miller 

Pointing implement, J. Quigley 

Pole tip, A. F. M. Brooke 

Portable heater. J. E. S. Wagner 

Power truck, duplex. O. Anderson 

Press. See Hay press. 

Printing macbine. W. Scott 

Printing machine bed motion, cylinder. W. Scott 

Printing press counting apparatus, S. G. Goss 

Puller. See Staple puller. Weed or brier puller. 

Pulp pipes and bulp covered rolls, macbine for 
making, H. Fairbanks 

Pump for liquids, E. Capitatne 

Pump, steam engine air, F. Edwards 

Punching machine, ,). A. Nichols 

Quartz, process of and means for disintegrating, 
A. Gutensohn 

Radiator, heat, J. B. Blackburn 

Radiator, steam. E. E. Gold 

Rail bond, Harrington & Somers 

Rail bond, W.B. Potter 

Rail Joint, W. B'. Weaver. Jr 

Railway brake. S. T. Williams 

Railway roadbed. J. H. Nicbol 

Railway switch and operating mechanism, C. & 
A. Scheid 

Railway switch, street. A. M. Dimmick 

Railways, turn table for surface contact electric, 
E.M.Hewlett 

Rake. See Hay rake. 

Ratchet wrench. G. McEachron 

Razor. J. L. Young 

Receptacle for mail matter, milk, newspapers, 
etc.. Willlnger & Devins 

Recorder. See Cash recorder. 

Reel. See Fishing reel. 

Reflector, ventilating. J. Cinnamon 

Refrigerator car ventUator. B. T. Earl 

Refrigerator or ice box shelf, A. E. Nessle 

Register. See Cash register. 

Register for car steps, etc .. T. H . French 

Regulator. See Electric regulator. Fluid pressure 
regulator. 

Rein guide. J. Penington 

Roentgen rays, producing stereoscopic pictures 
by. E. Thomson 

Roof framing tool, J. Parkhtll 

Rotary engine. M. P. Elgen 

Sandblasting apparatus. B. C. Tllgbman, Jr 

Sash fastener, 1. h\ Eastbam. 



684,206 

684,251 
584,150 
683,9!>5 
584,186 
584,U54 
684,284 
584,110 
583,959 
684,136 
584,176 
584,102 
684.192 
684,001 

684,242 
683.9% 
684,161 



683,987 

684,047 
584,077 
584,279 
583,885 
584,078 
684,132 
684,033 
684,027 
584.152 
583,907 
584,178 
684,276 
684,000 
534,010 
583,928 
584,233 



684,268 
584,260 



584,064 
683,941 



684,109 



583,951 
684,218 

684,094 
584,025 
584,<n5 
684,311 
684,113 
684,197 
584,117 
584,158 
683,908 
684.086 
583.958 
5t4,061 
584,073 
584,007 
683,918 

684,269 
684,255 
584,076 



584,281 
584,232 
683,947 



584,118 
584,002 

684,302 
583,925 
584,230 
684,156 
.%4,256 
684,217 
684,009 
584,220 
584,060 
684,292 
684,171 
583,960 
584,031 



Sash fastener, S. W. Lockbart 

Sash holder, window. W. H. Koons 

Sasb. window. J. B. Broome 

Screw cutting machine, W. C. Wells 

Scuttle. J. Bermes 

Seal for packages, etc.. L. y. Musson 

Seaming apparatus, can cap, C. F. Mendbam 

Search light mount, F. T. & G. E. Marcband 

Seat post or handle bar, spring, C. W. Brenlzer... 

Secondary or storage battery, A. S. Krotz 

Seed cleaner and purifler. T. J. Hatfield 

Seesaw. H. A. Hayden 

Self opening gate, W. H. Ordell 

Separator. See Centrifugal separator. 

Separator and araal gamator, Litter & Vandre 

Separators, clover and timothy recleaning and 
separating attachment for, A. D. Ferguson 

Sewing machine, sole, C. P. Holmes 

Sewing machine thread waxing device, i\ L. 
Alley 

Sharpener, knife, B. Nichols 

Shelf bracket, G.W. Maytham 

Ship attachment. W. W. Beach 

Ship speed indicator. W. H. McCurdy 

Shirt, W. M. Steppacber 

Shutter worker. D. O. Gould 

Sieve, separating. H. Bittinger. 

Sifter. G. A. Haase 

Sign, W. N. Ley 

Signal box, non-interfering, J. T. Stack 

Skate, roller, J. Buttermilcb 

Skirt . cy cling. C. Bristow 

Slat holder, R. G. Melson 

Sol e laying machine pressing form, G. H. Gifford 

Speculum, rectal. O. Pederson 

Sprocket wheel for chain gearing. J. A. Walker.. 

Stacker, pneumatic straw, C. O. Heggem 

Stamps to envelops or cards, macbine for apply- 
ing, F. W. Fowler 

Stand. See Camera stand. l<*lower stand. 

Staple puller and fence wire stretcher, G. B. Nel- 
son 

Steam boiler. H. Barton 

Stone crusher. Gates & Carman 

Stone scabbling machine. Seager & Miller 

Stopper. See Bottle stopper. Bottle or Jar stop- 
per. Valve stopper. 

Stove. E. C. Cole 

Stovepipe cap, A. Kroll 

Suspenders, A.Drost 

Swift, yam, J. B. Elder 

Switch. See Cutout switch. Electric switch. 
Railway switch. Time switch. 

CContiniMd on page SM) 



684.274 
683,948 
583,992 



584,034 
584,306 
584,236 

683,993 
584,262 
684,143 
583,902 
684,013 
684,085 
584,028 
584,083 

584,016 
583,985 



684,061 
583,967 



583,960 
684.283 
584,082 

684,216 



684,012 

683,956 
684,190 
583,897 
684,021 
584,074 
684,058 
584,310 
683,976 
584,026 
683,973 
684,290 
684,006 
683,916 
533,886 
583,912 
683,996 
584,131 
684,011 

684,080 



583,927 
684,093 
684,088 
684,095 
684,168 
584,053 
584,126 
583,994 
684,181 
684,297 
584.089 
684,106 
684,005 
,'184,0.38 
58.1,932 
584,230 
584,160 

583,989 



584,189 
584.257 
684.142 
684.244 



684,209 
584,079 
583.986 
684,261 



Machine Design 

Uechanloal A Architectaral Drawing; Hariae, 
Stfttionary and Locomotive EngineertDgiSheet 
Metal Pattern Catting; Plombing; Eleotricity; 
Ballroad, oi ItflllDOCO Hjdraulio 
Muulclpal, O I llUUKOtO ft Bridge 
Eugineering; Snrreying and Uapptng; Book- 
Keeping; Shorthand; KngUkh Branchet; 
Architeotare; Ulnlng; Metal ProBpectlag. 

2,7' GUARANTEED SUCCESS. 

FfltiModtratt. Advaac* or IdiUIImmi. 

Circviar /V««; State mbjeet you teish to itudy. 

lalarvMtlonal CorrMpoaileBea Bcbools, Box 943 Serantoa, F^ 




THE SANDBLAST PROCESS.— BY J. J. 

Holtziipffel. A full description of this interesting pro- 
cess and of tbe apparxtus employed; with a discufisinn 
of its capabilities nnd present and future applicaiions. 
With 8 illustrations, (.ontained in ScrEXTrpic Amer- 
ican SuppLBMENT, No. 1 (1 1 0. Prlcc 10 cents. To be 
had at tbis office and from all newsdealers. 
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CATALOGUES FREE TO ANY 



.^^Q\iV\0\N ?>. \M\'aW"\U(\Vi 




The Van Norman • • 
Universal Bench Lathe. 




A Lathe, Milling Machine. 
Pcrew Cutter and UniverBal 
Grinder in one tool. The 
best tool made for all kinds 
of {imall work. Made bv 
Waltham Watch Tool Co., 
spkingfieli). mass. 
1^"- Send for Catatogue 



(I- $• Jf utomatic Injector 



For Marine, Stationary, Port- 
able and Traction Engines. 

It has six advantages that com-' 
mend it above all other injectors 
for your use. We want to prove 
It to you. 

AMERICAN INJECTOR CO. 

331 Congress St.,W., Detroit, MIcb, 




ONLY ALL 
WROUCHT STEEL 




Belt « Pulley 



in the World. Unbreakable, very 
light. Positively safe. Extremely 
ibigh speeds. Perfectly balanced any 
■ speed. Cheap first cost and power 
Isaver. Steel bushings to fit any 
r shaft. Up-to-date dealers will se- 
cure territory, ly For price and 
description, write 
A MK IS I CAN PIIIXF.Y <0. 
18tb and Hamilton Bts., Pbila., Pa 
tW See SCIENTIFIC Amsbican, Feb. 6, 189T, page 84. 
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Buy Telephones! 

THAT ARE GOOD-NOT " CHEAP THINGS." 

The difference In cost Is little. We guarantee | 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are both ffood. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-264 South Clinton St., Chicago. 
Largest Manufacturers (if Telephones 
exclusively in the United States. 



HOUTS AUTOMATIC TELEPHONE SWITCHES 

Some of Its advantages: 1st. It is strictly 
automatic. 2d. It completely does away 
with the '*manual" switchboard. 3d. Con- 
nection between subscribers is direct and 
Instantaneous. 4th. No central office ope- 
rator to bear, delay, or interrupt conversa- 
tions. 6th. Unifcrm and uninterrupted 
service at all hours of day or night. 

pr* This appliance is sold outright or 
leased, at option of customer, and fully 
g uara nteed. 

t^ Seni for Illustrated circular S. A. to 
Houts Automatic Telephone Switch 
Co., Parker, So. Dakoin, U. !!». A. 





Twelfth Edition Now Beady. 

THE SCIENTIFIC AMERICAN 
CYCLOPEDIA OF 

Receipts, Notes and Queries 



708 PAGES. 






12,500 RECEIPTS. 
Price, SB.DD In Oloth; $6.00 in Siieep; $6.60 in Hail 

iWorocco, Postpaid. 
THIS great 
■ work has now 
been CD themar- 
ket for nearly 
Biz years, and 
thedemandforit 
hasbeenso great 
that twelve edi- 
tions have been 
called for. 

It is entirely 
distinctfromthe 
ordinary receipt 
book in being 
thoroughly up 
to date. 

The work may 
be regarded as 
the product of 
the studies and 
practical ex- 
perience ot the 
ablest chemists 
and workers in 
all parts of the 
world; the information given being of the highest 
value, arranged and condensed in concise form, 
convenient for ready use. Almost every inquiry 
that can be thought of, relating to formu'ee used 
in the various manufacturing industries, will here 
be found answered. 

Those who are engaged in almost an.r branch 
of industry will find in this book much that 
is of practical value in their respective call- 
ings. Th se who are in search of independent 
business or employment, relating to the home 
manufacture of salable articles, will find In It 
hundreds of most excellent suggestions. 
^S' Send/or deseriptiDe ctrcutor. 

MUNN & CO., PubUshers, 

361 Broadway, New York. 




) 1 897 SCIENTIFIC AMERICAN, INC. 



June 19, 1S97.] 



cietttific Smevuait. 



m 



NOW READY. 



*^ Inexpensive 
Country Homes/' 

A Practical Book for Architects, Builders and those 
Intending to Bitild. 

AbandBOme rlotb-bound portfolio, conslBtlng of 96 
pafies 11x14, printed on heavy plate paper, and con- 
taining 43 deBlgDB, with floor plans, of practical, 
tasteful and comfortable country homeB, ranging in 
cost from $1,000 to $5,000 complete. The designs 
have been carefully selected as embodying the best 
efforts of various architects throughout the country. 
Every one of the houses has already been built, 
and all of the illustrations are half-tone engravings, 
made direct from photographs of the completed 
structures, taken especially by the Scientific 
American artists. In many cases two perspective 
views of the same bouse are shnwn. Several illus- 
trations of inexpensive stables are also included 
among the designs. 

The location of the dwellings, the cost, owners' and 
architects' names and addresses are given, together 
with a description of the dwelline, thus enabling, if 
desired, a personal inspection of the dwelling or 
direct correspondence with the architect or owner. 

Architects, Builders, and those Intending to build 
will flndmany new and valuable sugeestions among 
the up-to-date designs Illustrated in this handsome 
portfolio. 

Tricet 8'.2.00 by mail, postpaid. 

MUNN & CO., Publishers, 
36J Broadway^ New York Qty. 



SCKEW- CUTTING 1>IE HEADS 

SELF-OPENINQ and ADJUSTABLE. 

Ibe best die head on the market. Some ad- 
vantages over "others," viz.: They are 
smaller, stronKer, more compact, have no 
I levers to spring, cannot be clogged by 
I chips, are always reliable, and rhe prices* 
are right. ^W Send for descriptive circii- 
Iar"S^.'' Our die heads are furnished 

_ In sizes suitable foi cutting threads fl-om 

No. 17 wire gauge to 6 inches diameter inclusive. 
Geometric Drill Co., Westville, Ct. 

EUROPEAN AUENTH . J ^hITE, CHILD * IIENET, Tienn*, AucrU. 




Switch operating device. B. Von Haken 584 ,174 

Synchronizing mechanism, H. F. Parshall 584,062 

Table, C. H. Haberkorn 584,145 

Tack and making same, C. B. Russell 5i»,!M6 

Tank. See Flush tank. „^ 

Tank cover, F.J. Weber 584,068 

Tapping machine. G.R. Baldwin 583,88ji 

Teainfuser, J. II. Sutthotf. 584,020 

Tenoning machine, I. Sicotte 584,018 

Thermostat, H. Van Hoevenbergh 584,249 

Thill coupling, C. Barr 583,971 

Thill coupling, D C. Kitching 583,909 

Three phase induction meter, C. P. Steinmetz — 583,950 

Ticket, mileage, C. W. Reiff 584,294 

Tie. See Bale tie. 

Timeswltch, automatic electric, L. H. Watters.. 584,149 

Tire, pneumatic, T. B. Jeffery 584,115 

Tire, pneumatic, W. B. Mann 584,059 

Tire, pneumatic, F. W. Mortcan 684,289 

Tire, pneumatic, J. C. Raymond 584.193 

Tire, pneumatic bicycle, L. H. Stodder 584,0t;6 

Tire, wheel, W.Corliss 584,108 

Tires, device for repairing pneumatic, J. Schade 584,295 
I'ires. manufacture of pneumatic, J. 1?^. Lawrence 584,ltKi 
Tires, means for making pneumatic, J. F. Law- 
rence 584,164 

Tobacco packer, J. V. Richardson 584,241 

Tobacco pipe, L. Richards 584,194 

Toy gun, J. H.Wilson 584,252 

Trace carrier, L. E. Brown 584,151 

Trace key, C. C. Wallace 584,024 

Track fastening, I. F. Tilliughast 584,248 

Tr ap. See A nimal trap. 

Tu rbine, steam, L. Bollmann 584,20;^ 

Turning machine, bar and shafting, J. Fitz 584,213 

Typewriter cabinet, M. M. Lyon 584,287 

Upright or vertical engine, P. A. N. Winand 583,962 

Valve. A. G.Osgood 584,291 

Valve for beer taps, automatic, P. O. Leidich 584,091 

Valve gear. Treat & Hall 584,023 

Valve fnle t. double, H. SchafTstadt 584.122 

Valve, intersection, F. C. Viney 584.278 

Valve mechanism, A. Ball 584,103 

Valve stopper, C. B. Beavis 583,972 

Vapor burner, R. Seeger 584,1:^ 

Vehicle gear. W, Atkins 584,125 

Vehicle, motor. Draullette & Catois 584,127 

Vehicle motor, G. M. Stock 584,169 

Vehicle step, S. S. Mohrman 583,919 

Vehicle wrench, J. S. House 583,901 

Velocipede, ice, G. A. Johnsson 584.055 

Velocipede lock, Hillhouse & Parker 583,905 

Ventilator. See Refrigerator car ventilator. 

Ventilator, W. Nash 584,234 

Wagon attachment, delivery, C. Shanklin 584,167 

Wagon brake, automatic, C. C. Calhou n 583,887 

Wagon, farm, B. F. Kent 584.090 

Water neater. A. F. Trageser 584.276 

Water motor. J. Keith 584.266 

Weatherstrip, automatic. E. A. Partelow 583,930 

Weed or brier puller, M. H. Rutherford 584.196 

Weighing machine, automatic, S. N. Chapiti 584,035 

Welding and brazing, Payne & Diven 584,120 

Wheel. See Car wheel. Cycle wheel. Sprocket 

Wheel rim, B. A. Washburn 583.961 

Window, J. B. Mellor 684,268 

Window chair, G. W. Dearborn 583,894 

Wire connection, feed. Harrington & Somers 583.903 

Wrench. See Combination wrench. Pipe wrench. 
Ratchet wrench. Vehicle wrench. 

Wrench, R. C. BUrich 584.111 

Wrench, H. A. Smith 584,019 



N. Y. 



Camera Exchakqe. 

50^ Saved on all makes of Cameras 
Headquarters for Buying, Selling 
land Ezcnanglng Cameras orLenses. 
I Large assortment al ways on hand. 

Developing, Printing, etc. 
I Photo supplies of every description 
at lowest prices. 

J^ Send2c. stamp for bargain 
* list. Address 
Y. CAMERA EXCHANGE. 43 Fulton St., NEW YORK 





BURINS 



ELECXKICITY 



Cbe eMorlde 



MIXER'S 



Most Powerful, Portable, Electric Lamp made for 
BICYCKU!*. 3>linera, Policemen. Carriages. Gas Com- 
panies, Oil Refineries. Boiler Inspectors. Burns 8 to 10 
hours. Simple. Durable, Reliable. 

t^r Send for Circular and prices. 

THE ELECTRIC PORTABLE LAMP CO., Drawer 




ELHIRA, N. 



600 %:;.r BICYCLES 

todoteout. Allinakea.eooD 

AS NKW, (S to (15. NEW, 

HIGH GRADE 'MMouelH,' 
fully guaranteed. 916 to 924. 
>9IHo<lelse!0tol30. Shipped i 
anywhere on approval. 
SprelBl Clrtrlnff Stie. 

EARS A BICTCLB} 
hy helping advertise us. We } 
will Kl.eoDe.g«iit in e.chtown FREE 
U6Eof Mmple wheel to introduce tbem. 
Writ* at onCc for nar Bowl. I Offkr- 

O.W. Mead Cycle Co.. Wabash AT.,Chl(!aKO,nL 




High 
Grade 




BICYCLES 



A GREAT GRATER. 

Bestand most useful ever In- 
vented . Grates the nutmeg, 
not the Angers Nutmeg al- 
ways in its place. No waste- 
spring keeps pressingnutmeg 
until It is all izround. Simple 
to understand, easy to ope- 
rate. Ask for the Family Ro- 
tary Nutmeg Grater. Sample 
20c„ by mail; 1 doz- express, 
$1.00. Specialty NoTelcy 
Co.* Lancaster* I'a. 





FD P P OUTING CLOTHING 
R C C BOOK. BeautifuUT 
illustrated. Shows 18.17 Styles. Only book 
on fashionable Outing clothing issued. 
8end 2-cent stamp for Book G. 

WHITE DUCK TROUSERS 
by maft, prepaid. $1^. Send leg and waist 
measure; allow for2-inch roll at bottom. 

Description— Out trousers are made of 
extra quality Duck, in best manner; side, 
watch and hip pockets; taped seams; wide 
hem on bottom and straps on waistband 
for belt. All hand finished. Buy direct 
and save retailers' big profits. 

H- M. l,Oini{ARD, Outfitter, 
22, 24, 26 Merchants Row, Boston. Mass. 



ACETYLENE GAS AlND CARBIDE OP 

Calcium.— All about ihe new illumimiut, its qualities, 
chemistry, pressure of liquef actum, its probrtble future, 
experiments pertormed with H. A most, valuable series 
of articles, civiiiK incomplete form the particulars of 
thiA subject. Apparatus for making tliegas. Ck>ntatned 
III Scientific amrhican Supplement. Nos. 9!IS. 
1004, 1007. 101'^. 1014. 101.'}, lOlli. U^i^i. 
1 Olt.l and 1038, The most recent apparatus of sim- 
ple and more elaborate type described and illustrated 
in specml acetylene Supplement No. 10p'>9'. Price 10 
cents each. To be had at this office and from all news- 
doiilers. 



Hawkins' 



New Catechism of Electricity 
a practical treatise 

for Engineers. Electrlcflans, 
Wiremen and Amateurs. 650 

fiages, 300 Ulu stratlons, bound 
n leather, pocketbook form, 
eold titles and edges. Strict- 
ly " Up-to-Date." Postpaid, 
i92.00. Theo. AunEL & Co., 
Fifth Avenue, New York. 




Big 

Route. 



Four 



DESIGNS. 

Bicycle frame, H. Basse 27.186, 27,187 

Bicycle mud guard, F. A. Barnbart 27,179 

Bicycle saddle seat, H. A. Christy 27,185 

Bracliet, *'. M. Shepherd 27,175 

Brush back, H. A. Weihman 27,166 

Buclile, J. Mealey 27,169 

Carpet, J. Bechot 27.199 

Carpet, E. F. Doherty 27,195, 27,196 

Carpet, J. C. Pulton 27,198 

Carpet, H. W. Parton 27,200 

Carpet, G.J. Stengel 27,197 

Cash car frame, M. C. Swez ey 27,174 

Churnframe, W.Sanders 27,188 

Curllnglronholder, O.G.Campbell 27,108 

Dish, J. J. Miller 27,167 

Game board. J. A. Bush 27,191 

Golf club, J. Cran 27,190 

Hammer, tapping, O. H. Holderer. 27,172 

Irrigating tool, 1... Steel 27,173 

Jacket, spinal, W. N. Robert 27,193 

Nipple, nnrsing, Meinecke & Catlett 27,170 

Oil burner base, J.Johnston 27,177 

Oilburncrretort. J.Johnston 27,176 

Shower bath, E.Jendis 27,189 

Spoon, H. Gayle 27,162 

Spoon, V. P.Tommins 27.163 

Spoon or fork handle, S. Smith 27,16« 

Spoon s, etc., handle for, G. Stroh hake r 27.166 

Sprocket wheel and chain guard, A. W. Rivett. 

27.183, 27,18J 
Sprocket wheel and chain guard, H. H. Rountree. 

27.180 to 27,182 

Tube, arterial, J. Bomgardner 27.171 

Type, font of printing, li. M. & J. L. Jones 27,192 

Wall covering, J. M. Honan 27,194 

Wheel spring, vehicle, S. A. Eiermann 27.178 



for Men, Women, Girls * 
Boys. Complete line at 
lowest prices ever quoted 
llOO "Oakwood" for 145.00 
!|85 "Arlington" " »3T.50 
$55 " •' »25.00 

$20 Bicycle " 110.75 

$75 " Maywood " 
simplest. Strongest Bicycle on earth - - ** $32.00 
FullT guaranteed. Shipped anywhere C.O.D. with privi- 
lege to examine. No money in advance. Buy direct 
from manufacturers, save agents' and dealers* profits. 
Large illustrated catalogue free. Address (in foil). 
Cash Buyers'Union, 1 62 W. Van Buren St. B. 1 3 ) Chicago 

BALL BEARING AXLES AND RUB- 

ber Tires.— A paper read before the Carriage Builders' 
National Convention, Philadelphia. October, 1S94. show- 
ing: the advantage to be derii-ed Irom the use of bull 
bearings and pneuniatic tires in road vehicles. Con- 
rained m SriENTIFIC AMEKICAN SUPPLEMENT. No. 

Hil^-f. Price 10 cents. To be had at tbisofBce and from 

all newsdealers. 



A.W FIBER 

iflaiiuliiclol*)- EHlnblUtieil l*ttl* 
LE\D PENCILS, OOLORKD PENCILS, BLATE 
PENCILS, WRITING SLATES. STBKL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, KULBR8, 
COLORS AND ARTISTS' MAT'EKIALS. 

78 Reade Street, - - - New York, N. Y. 

IVIauuractory Kstablisbed 17iil* 



HAROTMUTH'S 



'IRobstsnoor 



DRAWING 
PENCILS 

AITD 

■COPYING 
PENCILS 




UNeed "SPECKS" send to 
F, E. Bailey, for Optical 
Catalogue, Sample Case FREE 
with Outfit. F. E. Bailey, 
271 Wabash Avei>ne,ChicaBO, 
Illittois. 



niCA WASHERS 

For all mechanical uses. Perfect insulators. 
Samples and quotations furnished. 

A. 0. SCHOONMAKER, 168 William Street, New Yorlc. 

FOR SALE OR RENT 

A Foundry Building with good Cupola and attach- 
ments admirably located for small castings which 
can be loaded on the property and delivered either by 
rail or water to Philadelphia, Boston and New York. 
The laiit occupani made Plumbers' Materials. To a 
young man this presents a desirable opportunity for 
beginning business, and the owners of the property will 
bequiie willing to invest the needed capital to make it 
a success, provided theproper management Is assured. 
Address: J. M. H.. Box 773. New York. 



are the Best Pencils manufactured in 
the world. Every arcbitect. draughts- 
man, enKineer, copyist, CJ\^^-\_^ * .-.^^ 
clerk, and everyone using m\\ li IT^T ^TTIi lYY* 
pencils, should try the -i^ W *A-"' ,V^ * A- W W A/ 
Once tried, always used thereafter. For sale by all Sta- 
tioners and Artists' Material Dealers. PT" Sample free 
(m application. F.WOIt. KUHIj it cTl., Importers, 
I'^t West Houston i^treer. New vorlc. 



COLUMBIAN GENERATORS 

The most powerful Electrical Generator 
for its size and weight in the world. A 
wonderful little machine. A bonanza for 
the boys. A relief for the sick. Only 12 
each, packed ready for shipment. Agents 
wanted. W. S. HILL ELECTRIC CO., 
BosTox, M^SR. New Bedford, Mass. 





WOODEN TANKS. 



For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

w. K. VA i,ii\vi:i.i, t:o.. 

217 E. Main Street. Louisville, Ky. 



USE OF HOT AIR IN DRYING.— BY E. 

M. Cook. A paper in which tbeauthor demonstrates the 
great economy of theuseof hot air over that of steam for 
drying many roarerials. especially those in lumps, grain, 
or powder. With 3 illustrations. Contained In Scirn- 
TiFic American Suppi^ement, Nos. 1022 and 1023* 
Price lO cents each. To be had at tbisofflceand from all 
newsdealers. 



Zinc Etchings - HsiiTones ;■••" ■ ■-- - 
- ■ -■ ■•-'■ Electrotypes- Desis;nins;. 

^\L■t.1l SiRn & l:n);ra\in(t Co., ■ - Milwauki'C. Uis. 




A/'FT^n^ PAPER ^oKS^Mn 

W lill^ w /^L. ^ When exposed to the same light, t 
^ M^^ M^J^ v_>^ .^ .m. 500 thnen quicker than albumen. 



Pho- 

Prlnting. 

prints 

(il n^QV Ar MATT ^^ ^^ ^^ rainy weather tc interfere with your work. 

w^WUO I Ul ITIn I I I Nil darit rooms nor coiiipricated manipulation. 

Developed and toned as fast as the printing frames can befuled. A choice of tones more 

beautiful than can be producedon any otherpaper. Permanent prints. The greatest paper 

for hot or damp climates. ftO reniN In stamps brings two sainple dozen cab's, developer 

and three sample prints. N opera Platinoid, Enameled and Rough Bromide Papers are 

the best and most uniform in the market. Nepera P O 1*. an insoluble gelatine paper. 

Uembi-nn<lt. a Matt Printing-out Paper. NEPERA CHEMICAL CO., Sole Manufrs. 

Paris, France, 8 Rue Martel. Chicago. III., 21 Quincy St. NEPKUA PARK, N. V. 



ICE 



This popular line reaches the most Important cities of 
the United States. Magnitlcent trains run daily be- 
tween St. Louis, Peoria, Indianapolis, Cincinnati, Co- 
lumbus, Buffalo, New York and Boston. It Is the direct 
route also with unexcelled train service between Cin- 
cinnati, Louisville, Indianapolis and Chicago. Equipped 
with Buffet Parlor Cars, Elegant Dining Cars, and 
.Superb Wagner Sleeping Cars. E. O. McCORMICK, 
Passenger TrafBc Manacer, Cincinnati, O. 



TRADE MARKS. 

Beer and malt extracts, Chr. Heurlch Brewing 

Company 30,153 

Beverage both laxative and tonic, F. C. Fowler 30,145 

Blcyclea, Thomas Manufacturing Company.. 30,173, 30,174 
Bicycles and parts thereof. Remington Arms 

Company 30,175 

Bran, Freeman Milling Company 30,161 

Chemicals acting as intestinal astringents and 

antiseptics, ViTm of E. Merck 30,140 

Coating iron and other surfaces, compositions 

for, R. W. Neff 30,169 

Confectionery, P. Wunderle 30,158 

Cornmeal, Heffiier Brothers 30,159 

Enamel in the nature of a varnish, Robt. Ingham 

Clark & Company 30,166 

Flour, T. B. Taylor 30,160 

Hair, preparation for the, Koko-Marlcopas Com- 

Sany 30.151 
s, latches, and keys, Warner Lock Company 30,172 

Lubricants, Vacuum Oil Company 30,162 

Paint or calcimine, water, J. A. & W. Bird & Com- 
pany 30,163 

Paints and varnishes, F. A. Ghdden 30,168 

Perfumed toilet preparations, V. Klotz 30,136 

Powders, face, B. Levy 30,137 

Remedies, certain named, H. W. Stephenson 30,139 

Remedies for eczema and other skin diseases, D. 

D. Dennis 30.147 

Remedies for kidney diseases, N. D. Campbell 30,148 

Remedies for women's diseases, Simard & Mlg- 

nault 30.150 

Remedies, including salves and ointments, blood, 

Wulff & Heidenbluth 30,138 

Remedy for appendicitis, Karl Chemical Company 30,146 
Remedy, stomach and liver, Maltble Chemical 

Company 30,149 

Snuff, Pearson Tobacco Company 30,157 

Soap powder J. I.Richard 30,135 

Stoppers made from corkwood, without ornamen- 
tation, Meinecke & Company 30,170 

Suppositories, M. E. Snodgrass 30,142 

Suppositories, pile, F. C. Fowler 30,143, 30,144 

Table, kitchen, and toilet articles and utensils of 

copper and pure silver, Societe Picard Freres 30,171 

Tablets, headache. H. P. Wilson 30,141 

Tonic, liquid, P. Fehler 30,152 

Varnish, chemical preparation In the nature of a, 

Robt. Ingham Clark & Company 30,165 

Varnishes and paints, liquid driers for, Robt. Ing- 
ham Clark & Company 30,167 

Varnishes to resist high temperature, Robt. Ing- 
ham Clark & Company 30,164 

Watchcases, Due ber Watch Case Manufacturing 

Company 30,132, 30.133 

Watch movements, Hampden Watch Company... 30,134 

Whisky, G. A. Dickel & Company 30,156 

Whisky, Ragsdale & Peck 30,154, 30,155 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Canailtan paients may now be obtained bythe in- 
ventors for any of the inventions named in the fore- 
foing list, provi ded they are simple, at a cost of f40 each. 
f complicated the cost will be a little more. For full 
Instructions address Munn & Co., 361 Broadway. New 
York. Other foreign patents may also be obtainea. 



MA(!HINK}S. Coi'IInh Engines. Urfn-fi'D. 
and ButtliTs* iflacliincry. The Vilter 
Mfg. Co., 899 Clinton Street, Milwaukee, Wis. 



WORK- 
ING 



MODELS 



, of all kinds designed and per- 
fected. Secrecy guaranteed. J. C. 
' Seyl, 181 Madison 8t., Chicago. 



MODEL MAKER 

machinery 



I make Models for Electrical and 

Mechanical Appiiancei*, also flne 

M. SANGER, 36 Cortlandt St., New York 



,__ -_ 'to'w'M _ 

TYPE WHEELS. MODELS ^EXPERIMENTAL WORK. SMALL RUCHmEm 
NOVELTlEa fc ETC. HEW YOlg STEWCIL WOBItl WO HAaaau BT H.t. 



ALUMINUM i2<' 
KEY CHAIN 



in stamps. Sold every- 
where for 25 and 50c. 
H. H . Franklin Mfq. 
Co., Syracuse, n. v. 



HBISin^ 



PATTERN WOKK TO ORDER. 

ACHE M ALLELABLE I RON W0RI\5 . B UFFALO N.Y 



BAND FASTENERS 



THE BEST 
FOR TANKS 
A. P. Dickey Mfg. Co., Racine, Wis. 



WILLSON CARBIDE WORKS 



Calcium car- 
bide. Samples 
of 200 lbs. $15 f. o. b. New York, including iron case 
packages. Patentees and manufacturers for export. 
Office 20 Maiden Lane, New York. 




500, 



^, Syracuse" Bi- 
les- New In originul crates. 8ur- 
E must be sold at once, ^^ f\ . Acr\ 
IJarge stock well-known makes. j^l U tO jpD u 
Shipped on approval. Send for Lists. 

rown-Lewls Cycle CcChlcago. 



Celebrated 

'^'cycles- New Ir „ ___ 

iplus 96 stock must be sold at once, , 



THE CHICAGO DRAINAGE CANAL.— 

Description of a greiit enKineerinK work undertaken to 
prevent the contamination of the city's water supply. 
With 6 illaatnitions. Contained in Scientific Ambui- 
CAN Supplement. No. 1017. Price 10 cents. To be 
hiid at this office and from all newsdealers. 



TOOL HOLDING BAR 

VALUABLE PATKNT FOR SAl.E. 

Issued May 25. 1897. Also Patent on Drill Chuck. Apply 
to K. \V FKANCISS. UEAI>1N<J, PA. 




B* and O* 
Summer Book 



The Baltimore & Ohio Railroad has Just issued a very 
handsome book for summer travel, describing the 
mountain resorts, springs and baths located on and 
adjacent to its lines; also the various watering places 
on the Atlantic Coast. The routes for reaching them 
are set forth in a comprehensiveand clear manner. The 
book is printed on flne paper, beautifully Illustrated, 
and will prove of valuable assistance to parties contem- 
plating a summer tour. 

('opies can be had by applying to various B. b. O. 
Agents or by sending 10 cents In stamps to cover post- 
age to J. M. Kcbryrer, General Passenger Agent, Balti- 
more, Md. 



"BLUE I* R I N TS ." Modem Steam Eng. Con. 
Parts 1 to 10 ready. 30c. each. T. F. Scheffier, Erie, Pa. 



60 YEARS* 
EXPERIENCE. 




TRADE MARKS* 
DESIGNS, 
COPYRIGHTS &0. 

Anyone sending a sketch and description may 
quickly ascertain, free, whether an Invention U 
probably patentable. Communications strictly 
confldentlal. Oldest agency for securing patents 
in America. We have a Washington office. 

Patents taken through Munn & Co. receive 
special notice in the 

SCIENTIFIC AMERICAN, 

beantffullT Illustrated, lanrest circulation of 
any eclentiflc Journal, weekly termslS.OO a year; 
11.50 Biz months. Specimen copies and HAifO 
BoaK ON Patents sent free Addreu 

MUNN A CO., 
361 Broadway, New Vork. 



KRAFTUBERTRAGUNGSWERKE RHEINFELDEN. ro^lS^oJThl^IhYrs^M^Site^^f 

Ih.SOO H. 1». N«)W AVAILABLE, TO BE INCKEASKl) TO :tU,000 ri. V. 

The Company is in a position to let electric energy at ezceptionallv cheap rates and on the most favorable 
terms. They also offer to applicants wishine to establish themselves hear the works, suitable land on either the 
German (Badish) or the Swiss side of the Rhine, in the vicinity of Important railway lines. Cheap labor. 

i^ /urther {n/armatianiile<ue oddroM The IManaeer. Kraftubertragungswerke, Rhelnfelden, Switzerland. 
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WHY BUY :^^ 

'97 MODELS WHEN ^^j^w^ 




<iiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiitiiitiiiiitiiiiiiiiiiiiii 
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will make your Old Wheel look like a New one. 

For sale generally, 10c. By mail, 15c. i postpaid. 
ROGERS i& PYATT, SO maiden l.ane, New York Ciry. 



© 1897 SCIENTIFIC AMERICAN, INC. 



400 



Mtuntxtit %mtxmn. 



[June 19, iSgy. 



"l&fCdperiisemcnte. 



ORDINARY RATES. 
Inside Pavef ench iuflertion - -7.'S cents a line 
Back Fuse* each insertion ---- !il. 00 a line 

t^'For some classes of Advertisements^ Special and 
Higher rates are required. 

The above are cbarireB per agate line— about eifcbt 
words per line. Tbis notice shows tbe widtb of the line, 
and is set In agate type. Enfrravings may head adver- 
tisements at the same rate per agate line, by measure- 
Dient. as tbe letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear In the following week's issue. 



t ribune « R icyck 



Tested and True. 




Tlie Eaeieat Running Wheel in the World. 

^^ Se/nd Jor Catalo7*ie. 

THE BLACK MF6. CO., ERIE, PA. 



MANUFACTURE UP BICYCLES. -A 

very comprehensive arLicle uiviriK the details of con- 
struction ot every part of these vehicles, wuh l& en- 
gruvintcB. Contained in Scikntipic ambuican Sitp- 
PLBHBNT. No. !I08. Price ID cents. To be had at tbis 
office and from all newsdealers. 




C-HBESLiraCo'OluiituM 



KEUFFEL & ESSER CO., 

44 ANN STREET, NBW YORK. 

Drawing materials 

Write for keuffel & Esser Co.'s "S. A." Cata- 
logue of 1897. 28th edition. 424 pages. The most com- 
plete and reliable catalofiue, representing tbe largest 
and moat complete stock In this line. 




'^soop 



BEATEW FOR QUALITY OR PRICE .-J^ \ 



Preserve Your Papers. 

AfWVWW 

Subscribers to tbe Scientific American and Scien- 
tific AMERICAN Supplement, who wish to preserve 
their papers for binding, may obtain tbe Koch Patent 
File at tbe office of tbis paper. Heavy board sides, in- 
scription " Scientific American " and " ScientiBc Ameri- 
can Supplement" In gilt. Price $L60, by mail, or fl.25 
at tbis office. Address 

MUNN A CO., 361 Broadway. New York 

DENSMORE 

The BALL-BBARINQ Type-Bar Joints mark an 
era in Typewriter Construction. 



T OTHER SUPERIORITIE 
ESTABLISHED: 
. Lightest Ket 

\ Touch, because 
k of tbe Compound 
« Levers. Great- 
\ E»T Speed, 
% because of the 
%<l Convertible 
P^ Speed 
Escapement. 




Touch, because ^ 

of tbe Compound ^ 

Levers. Great- 
est Speed, 
because of the 
Convertible 

Escapement. 
Host Convenient paper Feed, because of 
tbe Unique Paper-Finirers, and Eaae with which 
Platen is Turned to Show Writing. 
Best for both corhespondenck and Mani- 
folding, because of the Instantly Interchange- 
able Printing Cylinders. 
ajL FREE.— JMwsf rated PampliUt " S. A.'* cmitain- 
n ing testimoniaU from the u, S. QovemTn^nt and 
IQ from Leading Concerns. 

Densmore Typewriter Co. nIw "'"rk^' 

DORHAH'S 
VULGAHIZERS 

are used all over the world. 
BzcluBive Manufacturers of Steam Ma- 
Gbines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from tlO to (1,000. All Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
[or aP purposes. Seals, Engraving and 
CI.' linking of all kinds. Established 1860. 
17* Semi for Catalogues. 
THE J. F. W. DORIUAN CO. 
Vil E. Fayette s>t., Ilnltiiiiore, Md., U.S.A. 

DRILLING MACHINES ot 

all Kinds and sizes, for 
drilling wells for house, 
tarna. City and VillaKe 
Water Works, Facto 
ries, Ice Plants, Brew- 
eries, Irrigation, Coal and 
Mineral Prospecting, Oil and 
Gas, etc. Latest'.and Best. 30 
years experience. WRITE US 
WHAT YOU WANT. 

1^~ MenMon tlitsvamr, 
LOOMIS & NYMAN. Tiffin, Ohio. 





TO THOSE INTENDING BUILDING. 

To insure a, perfect and permanent finish on all natural interior woodwork the use of the 

WHEELER PATENT WOOD FILLER 

is essential. 

BREINIfl'S LITH08EN SILICATE PAINT 

IB a paint that will outlast lead and oil, and is especially adapted for buildinfis exposed to salt air. 

Architects and owners, in their own interests, should see their specifications carried out in full, and examine blUa 
for tbe articles specified before acceptinK work as satisfactory. 

References— The leading architects throughout tbe U. S. Sole manufacturers of the above articles 

THE BRIDGEPORT WOOD FINISHING CO., New Hilford, Conn. 

New York, 340 Pearl Street. Chicago, 315 B. Lake Street. Boston, 85 Oliver Street. 




ImprovemeDU pfttcnted 1890 In tlieU. S.,Guiad., and Europe. 

FIREPROOF, STRONG, UGHT, 

FLEXIBLE, EASILY APPLIED. 

ASBESTOS MATERIALS, LIQUID PAINTS, STEAM-PIPE 
AND BOILER C0TERIN08, STEAM PACKINOS, ETC. 

^^ 1 Uustratc-?. descriptive lists and samples free by mail. 

H. W. JOHNS M'F'G CO. 

100 William St., New York. 

CHICAGO. PHILADELPHIA. BOSTON. LONDON. 




ACCOUNTANTS 

wbo use the Comptometer 

have no trouble with their 
trial balance. Has i t ever oc* 
curred to you that by getting 
one you might save lots of 
time, avoid mistakes and not 
ruin your nerves ? 

Write for Pamphlet. 

FELT & TARRANT MFO CO. 
62-6e Illinois 8t . CHioAao. 



At k Price 



Blcyclea, WatcQM Gddb, Bagfglei H-irneae, 
SewiDg MachlDM Or^uu Plaaot SBfe»,TooIi 
Scales or nil Tsrietlea nbd lOOO other artlclea 
Littafree Chicaoo Scale Co .Chicago 111. 



Cl)e«Park«$prmd« Saddle 



Unequaled for Easy Riding 
With the Parte spring, the 
rider is relieved from in- 
jurious jar, which is the 
only unpleasant feature 
about cycling. 




r\ . . « 1 ^^Kjm^^m Entirely New 

On receipt of price, ^^n^V D.tn^i»i<> 

we will ship to any fll^t "'"Ciple. 

address, a saddle CV ^9 

suitable for your weight, with the privilege of return- 
ing it after a week's trial. If not entirely satisfactory; 
you to prepay express charges, and upon receipt of saddle 
will at once refund money, t^^ Send for caialomte free. 
Wanted agents in every town, men or women. Send for 
particulars. C. K. liruh iSc Co^ Toledo, Oliio. 

EXPERIENCE ! 

Pay f (X)- you have a '•Clinr- 
ter"— the result of the LongeBt 
Experience in building Ga§- 
oline Bnciiie-t in the V. S. 

Pay less than (X)— you have 
experiment at your expense 
inieriority— for We have tbe 
l<'ounflntion Gnsoline En- 
gine I'ateiirs. 

^^ Cataloeue, Testimonials 
and a Letter by addressing 

CHARTER GAS ENGINE CO.. Box 148, Sterling. III. 




Which wouldyou rely on? 



-^^ 



w^^tfe^ 



£/■_ 



.«a T-f, 



Oft 



.50% 



CARBON 

STEEL 



.25' 

CARBON 

STEEL 



WE MAKE 

lOUR TUBE 

OF FIFTY 

CARBON 

STEEL. 

While Weight for Weight in a Bicycle onr FIFTV CARBON Steel wUl last eo long 

and TWEN-TV-FIVE CARBON Steel will last only so lone ^^1^1^ 

NOTE THE FULL IMPORT OF THE PARALLEL LINES. 

The comparison wblcb tbey Krapbically make Indicates the result of the prolonged Investlga- 
tlons or the most practical experts of the world, 

"'bat the tests In our own laboratory corroborate these results Is merely so much to Its credit; 
that the same Is true of actual trial on the road equally proves the trial to have been made In 
bicycles of correct deslen and construction. THE FACT KBMAINS. 

The margin of safety Is greatly Increased by the use of this tube. Every bicycle manufacturer 
snould use it; every dealer should Insist on having It; every rider should demand It. 

Send for CntMogue. THE POPE TUBE CO., Hartford, Conn. 



STEAM YACHTS, NAPHTHA LAUNCHES 

MARINE ENGINES, 
WATER TUBE BOILERS. 

The Largest, Most Modem, and Complete 
ractat Building Plant In the World. 
SendVic. in stamps for Illustrated Catalogue "S. A.'' 

Gas Engine & Power Co. and Chas. L. Seabury & Co., Consolidated, Morris Heights, New York. 
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How your House 

will Look 
after It Is Painted. 

is clearly shown with Patton's 
House Painting Model (Pat'd). 
Over 20,000 artistic combina- 
tions easily made of 

PATTON'S 

Pure Liquid 

PAINTS 

(Sun-Proof Brand.) 

Model sent postpaid on receipt of 
10 cts. — free of our agents. '* How 
to Increase tbe Size of Your House 
With Paint:' mailed /ree. 

JAMES E. PATTON CO., Hilwaoltee, Wis., D. 8. L 
luuiiiiuiiiiiiiiiiiiiiiinuiuiiiHriiiiiiiiniiiiiiniiiiiiuuiinmuiiia 



EVERYBODY WHO RIDES 

a Bicycle should have the 

Rnllier Pedal Attacliient. 

I Changes Rat Trap to Rubber Pedals 

I in ten seconds, without boltsorriv- 

' eta. Sets of two mailed for 60c by 

ELASTIC TIP CO., 870 Atlantic 

Ave.. Boston; 735 Market St., San 

Pat Apr.aO, 1897. Francisco; 115 Lake St., Chteago. 




IMPERIAL BALL BEARIN8 AXLE 

A written Kuaraniee with each Bet of axles. 

97 PATTERN 

S<OUO s<M8 ill use. 

Indorsed by tbe leading 

carrlaee builders. 
Reduces inction 75 per 
cent. One borse can do the work of two. Alechanicaily 
perfect. Can be put on old or new work. 

1^" Write f<yr <ywt illustrated Catalogue and Testimo- 
nials, which we send free on application. Imperial Ball 
Bearing Axle Dept., 184-190 Lake Street, Chicago. Hi. 
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" BROOKS 

Spring Scat Post 

The Original. The Best. Thousands ^ 
in use. Takes away all Jolt and Jar. 
Can be used with any wheei or sad- 
dle. The only post with an adju§l- 
neni to prevent side play. Sent 
Price, C. O. D. on trial. Satisfaction guar- 
QQ anteed. asents wanted. 

= BROOKS SPRING SEAT POST CO. 

1640 aiarqnette Building, Chicago. 




Razor Steel. 




Send for free Uius. Uet and " Bow to Use a Baior." 



GIVE AMERICA A CHANCE *w°o^?'■SJrw^t^VS„^' 

can make a better tool than 
limorant labor. I'bls cut shows 
our three blade knife, band forg- 
ed, warranted. Price with ivory 
handle, $1; choicest pearl, $1.25. 
Stronfz jack knife, GOc; shop 
knife, 2 blades, 75c., postpaid. 
Hollow eround, tested Razor, 

$L60. Stronir, 7 in. shears, 60c. 

AiAHKR «fe GICOSU CO., 40 A St., Toledo. Obio 




^NARoroaiusuo. 
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HALF A CENTURY OF CYCLES.-AN 

interestini; history of the cycle from its oriftio up to the 
present time. Tbe ttrst crank*driren bicycle. Tbe 
''bone-sb.iker" nod its Buccesbors. The tricycle. Tbe 
modern wheel. Crcle l>uildine a science. Points of ini. 
provement. The pneumatic tire. A hand and foot cvcle, 
WltbO Illustrations. Contained in SciENTmc Aukri- 
CAN SuppLBMBNT, No. 1 1 'J. Price 10 oeots. To be 
bad at this office and from all newsdealers. 



PRIESTMAN SAFETY OIL ENGINE 

**A thoroughly successful commercial En- 
gine using a Safe OW."— Franklin Institute ^ 

No Extra Insurance, Mo 
Steam, No Gas. No Gasoline, i 
Reliable, Sate, Economical. \ 
and Convenient. Chosen by ' 
Nine Governments. Used for 
nearly every purpose. 
PKIESTMAN & CO.Incorp'd. 
530 Bourse Bide., 1*HI LAUELPHIA. I'A. 




SOSIMPLE A CHILD CAN USE THEM 

SU N ART 

MAGAZINE CAIHEltA. 
Fuldlnff Ciimeras. 

All sizes, ranging In price from 
$6 to SIOO. Sunart Junior, 8H x 
^ pic ture. $5. 

^~ Send 2 cent stamp for 
UluBtrated Catalogue. 

SUNART PHOTO CO. 

3 Aqueduct Street, KOCHKSTEU, N. Y. 








AND 

INSURANCE 
AfiAIHST-LOSS 

OR. 

DAMACB 

TO 

PRDPERIY 

AKD 

Loss-or^ura 

JIND 

iiuuicr 

TOPERSONS 
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THE BICYCLE: ITS INFLOENCE IN 

Health and Diseaae.— By G. M. Tliniimond. M.D. A val- 
uable and interestmcr paper in which the subject is ez- 
haastively trented from the foUowinfr standpoints: 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons dlseaaed. Contumed in SriHNTtPic 
ABdVHiCAN S0PPI.EMKNT, No. I OO'J. PrIce 10 cent& 
To be had at thts office and from all newsdealers. 



Bicycle $pokc$ 

Put AI.CMINUM LACqVER on 

tbem and the; will be briitht and 
stay so. 35 cents for brush and bottle. 
Elnou^h for one machine. 

THE COLOPHITE MFC. CO. 

97 Edgewood Ave., New Haven, Conn. 





Tie Tyjewriter 

EXCHANGE, 



|H Barclay St., New York. 
'156 Adams St., Chicago. 
38 Court Sq., Boston. 
818 Wyandotte Street, Kansas City, Mo. 

We will save you from 10 to 50 per cent, on T; 



of all makes. 



' Send for Ca\ 



$T0P.5TAi{| 



KEEP COOL 

NO FLIES. 



PATENT 
VENTILATING 
Fans are inval- 
uable for Res- 
taurants, B - 
tels, Meat Mar- 
kets, Saloons, 
Lunch Coun- 
ters, Groceries, 
Bakeries, Con- 
fectioneries, 
and in fact all 
places troubled 
with heat or 
Mes. The only 
lerf ect Fan 
lade that can 
driven at 
ly speed with- 
ut disturbing 
the belt. 
Send for circular, 



Prices, from $6 to $35. 

Backus Water Motor Co., Newark, 



to 
N. J 
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